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Abstract 
In order to gain a recognised mathematics qualification in England, adults and young people are 
required to pass a timed test. Educational policy in this area rarely includes the voices of adults 
or teachers. The first investigative phase of this research attempts to redress this balance by 
exploring the attitudes of adults in England to timed mathematics tests through interviews and a 
focus group.  The views of teachers in the Further Education sector were also sought through 
conducting an online survey. The findings were that most of the adults and teachers 
participating in this research perceive timed tests as a ‘necessary evil’; something that has to be 
undertaken in order to achieve a recognised qualification that often acts as a gatekeeper to 
further study. However, a significant minority of adults in this study said that the pressure of a 
time limit and the need for memorisation of methods inhibits their performance in timed 
mathematics tests.  In the following action research phase of this project and drawing on the 
views of adults and teachers about possible alternatives to a timed test, a model of Connected 
Assessment for adult mathematics was then developed, trialled and evaluated with adult 
learners. This model of assessment aimed to support adults to give their ‘best’ performance. 
The key finding from a trial of Connected Assessment with two cohorts of adult learners was 
that assessment evidence was generated for about half of the mathematics curriculum at Level 
2 without any restrictions on choice of task. The potential of the future development of 
Connected Assessment into a qualification was then discussed. 
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Chapter 1. Introduction 
An individual’s mathematical ability in England is usually assessed through a timed examination 
or test; what I refer to as ‘fast’ assessment. This practice is widely accepted and uncontested by 
successive governments, employers, students, teachers and parents. This thesis questions the 
validity of a timed written test as being unrepresentative of the way mathematics is used in 
everyday life and work in England in the 21st century. Very often numerate problem solving 
involves collaboration and discussion with other people without an arbitrary time limit and allows 
use of all and any available information (increasingly making use of digital sources). In addition, 
a timed test may not allow all students to demonstrate their best performance, perhaps due to 
mathematics anxiety or test anxiety. In my experience, where mathematics students are being 
prepared for high stakes summative assessments such as timed tests or examinations, there is 
a negative effect on pedagogy.  This manifests itself though ‘assessment backwash’ (Elton, 
1987) for example; narrowing the curriculum and ‘teaching to the test’; encouraging surface 
learning by attempting to briefly ‘cover’ too many mathematical concepts; reducing teacher 
autonomy and creativity due to the pressure to coach students to pass the examination and 
normalising ‘examination mode’ for mathematics as an activity carried out alone and in silence.  
Thus, in my view, the mode of summative assessment for any given course of study is likely to 
have a profound influence on pedagogy. My aim in this research was to have a positive 
influence on pedagogy in mathematics/numeracy classrooms for adults by eliminating some of 
the negatives associated with timed tests described above. Drawing on the theoretical 
framework conceptualising mathematics/numeracy as a social practice (New Literacy Studies), 
and the ideas of Carol Dweck on the importance of promoting a growth mindset, this research 
develops, implements and evaluates alternative ‘slow’ ways to assess mathematics/numeracy 
for adult learners that acknowledge and include some aspects of collaboration and use of all 
available sources. The proposed Connected Assessment model connects summative 
assessment1 more clearly to adults’ preferences, lives and purposes.  
Having a time limit seems to be a key feature of assessments leading to a qualification for 
mathematics in England and this is why I include the word ‘timed’ for clarity when discussing 
tests. However, when I refer to a ‘timed test’ or ‘examination’ in this thesis I am using this 
phrase as a shorthand for a test taken under examination conditions. This means that those 
taking the test have to work alone, without reference to books or other sources and have a strict 
time limit to complete the questions. Thus, although I use the phrase ‘timed test’, a time limit is 
not the only feature of such assessments that I investigated in this research. I was also 
interested to find out about adults’ views on other aspects such as the need for memorisation of 
methods and formulae and the requirement to work alone. The reason for focussing on this kind 
of assessment is that this is the only way to attain a recognised qualification in mathematics in 
England at the time of writing. These timed mathematics examinations that lead to qualifications 
 
1 The purpose of summative assessment is to recognise or accredit learning, often at the end of a period of study (Learning 
Connections nd:21) 
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have high stakes for students, teachers and education providers; an important aspect that is 
discussed further in chapter two.  
There is no consensus on the definitions and differences between the terms ‘numeracy’ and 
‘mathematics’ and, for convenience, I tend to use them interchangeably in this thesis.  Although 
this is an important debate in itself2, this research is more concerned with assessment that 
supports individuals to develop their numerical skills and practices rather than deciding whether 
to call these skills and practices ‘mathematics’ or ‘numeracy’. I acknowledge that there is a 
perceived difference between the two terms and that ‘mathematics’ has more status than 
‘numeracy’ and therefore attempt to avoid using a ‘value-based distinction’ (Johansson 
2014:71). 
The following definition of numeracy resonates with the general approach taken in this research; 
Numeracy is considered as an individual and dynamic attribute…numeracy is 
regarded as an integrated web of interacting elements (communication (including 
literacy), personal and social development, attitudes, beliefs, values, life 
experience and motivation) with mathematics at its core.         
(Safford-Ramus et al 2016: 21) 
I am wary of using the term ‘Alternative assessments’ as they are defined purely by what they 
are not; i.e. timed tests or examinations. This can carry negative connotations in the same way 
that ‘Alternative medicine’ can be viewed negatively or dismissed as outside the mainstream or 
not based on scientific evidence. However, this phrase is a convenient shorthand and therefore 
I will use it in this thesis. 
1.1 Rationale  
In this research my aim was to develop alternative ways to assess adult mathematics that do 
not involve a timed examination. The research fell into three distinct phases; two of which were 
investigative or preparatory phases during which I reviewed current and past assessment 
approaches and elicited attitudes and experiences of these approaches from adults and 
teachers. The third, action research, phase involved developing and trialling alternatives to a 
timed test with adult learners. 
In 2010 I completed a master’s dissertation on the introduction of the Functional Mathematics3 
qualification in England (Woolley, 2010).  My conclusions were that, as a model of summative 
assessment for mathematics and numeracy, it had some fundamental flaws. I see numeracy as 
a social practice, situated and complicated by context and social interaction; a timed, written 
test was simply not able to capture this complexity. Influenced by the reports from the Gordon 
Commission (2013) discussed below, I decided to take this line of research further in this thesis 
 
2 For a detailed analysis of the two terms see O’Donoghue 2002 
3 Functional Mathematics is a qualification intended for young people and adults no longer at school. 
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and work with adult learners of numeracy to create alternative assessment methods using a 
participatory action research methodology. It is comparatively easy to criticise any given 
assessment tool but far more difficult to try and create something better and this was the 
challenge I set myself in this research by developing and trialling the Connected Assessment 
model. 
In 2013 the Gordon Commission published its report setting out a new vision for Assessment for 
the United States of America (USA) where students experience one of the most intensive 
educational testing regimes in the world. This was a comprehensive and detailed report 
commissioned by the Education Testing Service in the USA on the assessment needed for 21st 
century education. One of the themes emerging relates to the need to move away from ‘one-off’ 
timed tests towards assessment that takes place on more than one occasion and in more than 
one way;  
The causes and manifestations of intellectual behavior are pluralistic, requiring that 
the assessment of intellectual behavior also be pluralistic (i.e., conducted from 
multiple perspectives, by multiple means, at distributed times, and focused on 
several different indicators of the characteristics of the subject(s) of the 
assessment).   
(Gordon Commission 2013, p.19) 
Another theme related to the use of technology to assist in capturing assessment information 
and there is also an acknowledgement in the report that intelligence is a product of social 
interaction and that collaboration and acknowledgement of social context need to be included 
as part of assessment regimes (ibid). This report resonated with my own views and was the 
catalyst that started me thinking about alternatives to a timed test for mathematics assessment, 
particularly for adult learners.  
I have focussed on adult learners in the fieldwork for this study for two reasons; firstly, adults 
have more life experience and are more likely to have areas in their lives outside the classroom 
that they can draw on for opportunities to demonstrate their knowledge and skills in numeracy; 
what Moll refers to as ‘funds of knowledge’ (Moll et al, 1992); secondly, adults are outside the 
compulsory education system and are more likely to have the time and inclination to take part in 
this research. Young people aged sixteen to nineteen and their teachers are under pressure to 
complete qualifications in mathematics and I thought it would be much harder to recruit teachers 
and students for this age group. However, my view is that alternatives to timed tests may be just 
as valid for young people in Further Education and even perhaps those still in school.  Many 
adults are offered the same curriculum and qualifications in mathematics as sixteen to nineteen 
year olds and most have been through the English school system. I have therefore not 
restricted my review of the literature and policy documents to adult learners but included 
aspects that relate to compulsory education and to young people aged sixteen to nineteen. This 
decision also reflects the ‘blurring of the lines’ between compulsory and post compulsory 
education given that the school leaving age is now eighteen and most Further Education 
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providers now find themselves straddling the divide between compulsory and post compulsory 
education. 
Although it was realistic in this research to focus on the local context of adult education in 
England, the topics of assessment, accountability and high stakes timed examinations resonate 
with debates around the world relating to all stages of education and in subjects other than 
mathematics. Some of these debates are highlighted in chapter two. 
As I discuss in chapter three, recent government policy has focussed mainly on the education of 
young people and this has resulted in a narrowing of curricula for adults and a convergence with 
curricula and assessment with those on offer for young people aged fourteen to nineteen.  I do 
not think it is always appropriate for adults to take an examination designed for sixteen-year-old 
school leavers.  Some adults do not want or need to gain a qualification, but the current funding 
system strongly encourages them to take accredited courses. I see this as a negative direction 
that has reduced choice and increased anxiety for some adults wanting to improve in their use 
of mathematics. Largely speaking the requirements for summative assessment have become 
the curriculum for many adult classes (similarly for young people) to the detriment of a wider, 
broader, inclusive approach to teaching mathematics that could be based more closely on the 
needs and interests of adults themselves.  
Adult education in England currently suffers from a ‘top down’ approach where the government 
make all the important decisions about curricula and assessment regimes based on a model 
that prioritises increasing human rather than social capital.  I suggest that the way to a truly 
inclusive and effective adult education system is to take a more ‘bottom up’ approach and 
include those who are currently at the bottom in terms of voice and choice; adult learners 
themselves. This research aims to include learners’ voices by asking them about their attitudes 
and preferences for summative assessment and acknowledging their choices by working with 
them to develop alternatives to a timed test for numeracy.  
One aim of this research is to promote inclusion of collaboration and use of digital sources 
during summative assessment where this seems appropriate.  However, this project is not 
proposing to assess the ability to collaborate or use digital technologies. Rather, these skills are 
conceptualised as ‘enabling’ skills much like literacy and numeracy themselves (Griffin et al, 
2012). 
1.2 Connected Assessment 
Adult numeracy learners in England often have limited choice about how and whether they are 
assessed.  Current funding regimes encourage courses that lead to accreditation and these are 
usually assessed through means of a timed test such as examinations for Functional 
Mathematics or GCSE4 mathematics; what I am calling ‘fast assessments’. Learners on non-
 
4 The General Certificate in Secondary Education (GCSE) is a qualification available in various subjects, usually taken at age sixteen, 
that was originally a school leaving qualification in England. 
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accredited courses often build a portfolio of evidence on a continuous assessment model which 
can be funded through the process known as ‘Recognising and Recording Progress and 
Achievement’ (RARPA).  However this continuous assessment model can encourage the 
conceptualisation of numeracy as a series of disconnected ‘topics’ that are separately assessed 
on different occasions. There is merit in conceptualising mathematics as a web of connected 
ideas where learning in one area supports and enhances understanding of other, related, areas 
(Askew et al 2003). Summative assessment should therefore include tasks that both support 
and assess the ability of learners to make such connections. The idea of assessing 
mathematics through means other than a timed test is not a new idea. In chapter four I give 
details of qualifications available in the past that included non-examination elements such as 
coursework or a portfolio. In this research I want to make the case for re-establishing such 
approaches for adult mathematics and numeracy. The Connected Assessment model the adult 
participants and I develop, trial and evaluate in this research is a summative assessment model 
that involves learners using any or all the numeracy they have learned over a period of time. 
This model could offer learners a choice of untimed, and therefore ‘slow’, assessment tasks that 
could take place over a series of sessions at the end of a period of study. While the Connected 
Assessment model could be offered as an alternative to a timed test, it cannot, in its present 
form, be considered for those who require a recognised qualification. There is an inherent 
danger that any new ideas around assessment never get off the ground as they are immediately 
confronted with issues of certification. I decided to explore alternatives first with no pressure to 
create a formal qualification and then explore the possibility of certification afterwards which I 
discuss in chapter nine. 
I therefore propose a model of Connected Assessment that could be offered to adult numeracy 
learners as an alternative to a timed test.  The name Connected Assessment arose as a direct 
response to some of the issues around teaching and learning mathematics/numeracy that I 
conceptualised as ‘disconnects’ (See Table 16 in section 6.7).  
The key features of Connected Assessment include; 
• a choice of assessment tasks  
• learners developing their own assessment tasks to reflect their preferences and 
interests 
• an extended period of time for assessment to take place over several sessions/weeks 
• no arbitrary time limit for individual assessment tasks 
• ‘open book’ assessment reducing the need for memorisation 
• collaboration between learners on some tasks  
• gathering a wide range of ‘evidence’ not just written work 
• use of technology to support assessment. 
The Connected Assessment attempts to eliminate some ‘disconnects’ and reflects the need to 
support learners to make connections between different facets of numeracy when solving 
problems, to make connections between numeracy and their own lives and purposes, to make 
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connections between numeracy, literacy and the use of technology and to make connections 
with other learners through collaboration and discussion. 
1.3 Positionality 
It is important to acknowledge that I do not come into this thesis as a blank slate; I have my own 
history and experiences that will affect my choices and potentially colour my interpretations and 
I set out some of these below. 
When I think back to my own experiences of timed examinations, it is clear to me that my results 
did not reflect my best performances; I always did very well in homework and classwork but 
usually performed a grade or two lower than expected in timed examinations. I do not think I 
have mathematics anxiety or test anxiety but I do remember experiencing wandering thoughts 
during examinations and finding it hard to concentrate on the task in hand. Put simply, a timed 
test may not be the best way for me, personally, to show what I know and can do. If this is the 
case for me, a ‘successful’ product of the English education system, then I am sure it is also the 
case for a significant number of other people. 
I also have a history with summative assessment from a different perspective; I have been 
employed by an awarding body to write exam papers for Functional Mathematics and have 
been an external moderator for test papers that are marked by teachers.  I have experienced 
first-hand how hard it is to write ‘good’ examination questions that are clearly written in 
accessible language yet are also ‘functional’. This tension between realistic scenarios and 
accessibility is exacerbated by the medium of a written examination. For a question to be 
realistic the scene must be set using written explanations and information but this makes the 
question more difficult in terms of literacy.  
I am a teacher of mathematics and educator of current and future teachers of mathematics for 
both young people aged fourteen to nineteen and adults. I see a great deal of classroom 
teaching in further and adult education being completely assessment driven; teaching to the test 
is common and the high stakes and high accountability attached to examination passes is 
largely responsible for this.  I see learning mathematics as potentially empowering for 
individuals, supporting them to see themselves as people who understand numbers and their 
power and who can then critique social and political situations if that is what they chose to do or 
to serve any other life purposes they may have. Learning mathematics should be inclusive and 
accessible to most people. I see mathematics as a social practice and this is a value laden 
stance that is denied in my practice as a teacher educator as this position is not generally 
reflected in the classroom cultures I observe. Teachers of mathematics in further and adult 
education are under great pressure to get students through tests and I observe their difficulties 
with covering so may ‘topics’ in a short period of time; giving students a potentially poor 
experience of learning mathematics to add to their previous poor experience in many cases.  
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Whitehead (1989) suggests that experiencing negation of our values in our practice is a good 
place to start an action research project and proposes a simple action research cycle; 
I experience problems when my educational values are negated in my practice. 
I imagine ways of overcoming my problems. 
I act on a chosen solution. 
I evaluate the outcomes of my actions. 
I modify my problems, ideas and actions in the light of my evaluations... (and the 
cycle continues).       (Whitehead, 1989 p.43) 
As a teacher educator, I feel conflicted about the need to prepare trainees for the realities of the 
further and adult education system and how to be ‘successful’ within it.  In reality, being 
successful means sometimes teaching to the test and getting people through examinations to 
obtain funding and achieve against targets and benchmarks for attainment. However, I also 
have a responsibility to develop critical thinking in trainee teachers – I need to ‘show them the 
box’ that all teachers work within and then help them to work creatively and critically either 
within the box or to expand the box. As teachers, we all need to acknowledge that we are not 
stuck in a flawed education system, we are that flawed system5. Thus, in terms of timed tests, 
the pressure to teach to the test affects my professional role via the experiences of trainee 
teachers.  Teaching placements sometimes expect trainees to be able to cover lots of material 
for mathematics classes using traditional teaching methods that are not always consistent with 
the well-researched approaches being modelled in their university classes.  Trainees are 
encouraged by their university tutors to employ teaching and learning approaches involving 
promoting collaborative problem solving and conceptualising mathematics as a network of ideas 
(Swan, 2006; Swain and Swan, 2007).  However, these approaches are not reflected in current 
summative assessment regimes such as Functional Mathematics or GCSE mathematics which 
are both timed written examinations.  
My conflict relates clearly to two types of professionalism; ‘responsive professionalism’ based 
on issues of social justice and a desire to provide what is relevant for learners’ lives and 
purposes and the ‘new professionalism’ of achieving targets and a more systematic approach to 
teaching and learning (Ivanic et al 2006, p.36).  Each year I see trainee teachers go through this 
same conflict themselves; trying to become a responsive professional within an educational 
system that requires them to demonstrate the attributes of new professionalism.  
The challenge for me within this research was to reconcile my position of supporting a social 
practice view of numeracy with the fact that I was not overtly advocating a move towards a more 
critical pedagogy.  Would alternative assessments involve criticality and the examination of 
power relations? This thesis is able to shed some light on these issues in terms of the extent to 
which assessment literacies and the traits of persistence and a growth mindset are imposed on 
adult learners who need to gain a recognised qualification in mathematics. I would also argue 
that the very fact that learners were able to choose their own assessment methods rather than 
 
5 From the TomTom SatNav advertisement ‘you are not stuck in traffic; you are traffic’. (Goodreads nd) 
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having an authority impose a timed test challenges the power held by Ofqual6, awarding bodies 
and, ultimately, the government.  At the moment, these powerful institutions decide what is 
tested, the nature and scope of the curriculum and exactly how it is tested. In addition, in 
England, the government prioritises funding for classes that conform to this model.  If learners 
had a choice of assessment tasks, they could investigate something with a political or critical 
dimension if they chose to do so.  They could also choose a project that reflects their own 
purposes and their own preferred contexts and this could be inclusive and empowering.   
As the preceding section makes clear, I am not a separate, objective observer in this research; 
my frame of reference is an important part of the thesis and will inevitably shape every aspect of 
it including deciding on the area of research; choosing the research questions below; selecting 
methodological approaches; how data is interpreted and how results are evaluated.  
1.4 Research Questions 
Given that one of the reasons for choosing the topic for this thesis relates to choice for adult 
learners, it was important to include adult learners’ views and opinions from the outset. I did not 
want to devise my own assessment tasks and impose these on adults.  Rather, I wanted to find 
out what adults thought about timed tests for mathematics and whether they had any ideas for 
other ways to demonstrate their skills and knowledge. In many ways, the interviews carried out 
with adult learners gave me ‘permission’ to continue as they revealed that some adults would 
strongly prefer to be assessed in ways other than a timed test.  
I set out to answer the following research questions. RQ1 – RQ3 are addressed through an 
initial investigative phase of this research and RQ4 and RQ5 are addressed through an action 
research phase. 
RQ1:  What attitudes towards a timed mathematics test do adult learners and teachers 
have? What reasons can be found for these attitudes? 
RQ2:   Do adult learners have a fixed or growth mindset about learning mathematics? What 
reasons can be found for these attitudes? 
RQ3:  What are the perceived strengths and weaknesses of different summative 
assessment approaches for mathematics? 
RQ4:  What alternatives to a timed test could be developed that reflect 
mathematics/numeracy as a social practice, as a collaborative, context dependent 
phenomenon? 
RQ5:  What are the strengths and weaknesses of the assessment methods developed? 
 
6 The Office of Qualifications and Examinations Regulation (Ofqual) regulates qualifications, examinations and assessments in 
England. 
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1.5 Overview of the Thesis 
Chapter two reviews relevant literature relating to adult numeracy; adults’ views on assessment 
for numeracy including attitudes towards timed tests; growth mindset and mathematics anxiety.  
This is followed by a historical review of key terms such as ‘assessment’, ‘examination’ and 
‘test’ and a discussion of how the origins of these terms still has a strong influence today. 
International literature on assessing adult numeracy is also reviewed in this chapter to uncover 
any approaches that could be used with adults in this research. The theoretical framework of 
numeracy as a social practice is then discussed along with ideas of human and social capital. 
The next section of this chapter reviews literature involving ‘high stakes’ assessment and 
accountability and highlights how this is problematic for the teaching and learning of 
mathematics as well as for wider educational goals. Finally, there is a review of what 
mathematics is needed in the workplace and for the 21st century.  
Chapter three ‘sets the scene’ by giving a critical review of recent policy and assessment 
developments in Adult Education and the Further Education Sector that relate to adult 
numeracy and mathematics. The Skills for Life strategy for adult basic skills is discussed along 
with the more recent focus on younger learners in terms of both qualifications and funding. 
Terms relating to principles of assessment such as validity and reliability are introduced and 
timed tests are critiqued using this framework. The concept of assessment literacies is 
introduced as a potential barrier to success in timed tests for some adults. 
Chapter four describes the largely qualitative methods used in this research within a 
participatory action research methodology. I explain the stance taken in this research as post 
positivist with elements of critical educational research. Some relevant literature on action 
research is reviewed and drawn upon to support the approaches taken in terms of data 
collection and analysis. Data collection and methods for analysis are described and these 
include interviews and a focus group with adult learners, a survey of teachers and an evaluation 
of the Connected Assessment model through a pilot course called ‘Making Connections’ with 
adult learners.  The final section of this chapter discusses the ethics considered when 
undertaking this research. 
Chapter five is the first of four chapters in which I present the findings from this research. This 
chapter discusses findings from the interviews, focus group and teacher survey that relate to 
aspects that support or hinder the learning of mathematics. Three broad themes are discussed; 
persistence and mindset, educational contrast and use value. I consider the extent to which 
persistence, a growth mindset and a particular type of ‘school mathematics’ are imposed on 
adult learners. 
Chapter six discusses attitudes and experiences of participating adults and teachers to timed 
mathematics tests. Two themes from the interview and survey data are presented; Assessment 
literacies and Exchange value. The theoretical framework of numeracy as a social practice is 
used to critically analyse the assessment literacies described by the adults interviewed and 
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examine power relations. This is followed by an analysis of the attitudes and preferences of 
adults and teachers in terms of timed tests for mathematics. Finally the overarching theme of 
timed mathematics tests as a necessary evil is discussed. 
Chapter seven analyses the perceptions of adult and teachers participating in this research in 
respect of alternative assessments for mathematics. Most teachers who took part in the survey 
had some experience of carrying out alternative assessments with their students. These 
teachers’ perceptions of strengths and weaknesses of these alternative assessment 
approaches is discussed within a framework of validity, reliability and efficiency. This is followed 
by a review of adults’ own ideas for alternatives along with their perceptions of my own 
suggestions. Finally, the use of investigations within the focus group is discussed. 
In chapter eight I present Connected Assessment; an alternative model of summative 
assessment for adult mathematics/numeracy that draws on the findings presented in chapters 
five to seven. A rationale for the model is given and its key features discussed. This is followed 
by a presentation of findings and analysis for Making Connections, a course in which the 
Connected Assessment model was trialled and evaluated with two cohorts of adult learners. 
Then individual assessment tasks are analysed and evaluated and assessment evidence 
generated is mapped to current mathematics curricula. This is followed by a detailed overall 
evaluation of the Connected Assessment model. 
Chapter nine discusses the significance of some key findings from this research and relates 
these to previous studies where relevant.  Firstly, I discuss the finding that participating adults 
and teachers consider timed tests as a necessary evil and suggest the need to explore 
alternatives. This is followed by an exploration of the strengths and weaknesses of the 
Connected Assessment model along with how the model could be adapted and improved for 
development into a qualification. Finally, I discuss the various ways in which the Connected 
Assessment model might be used in the current Adult Education context in England.  
Chapter ten summarises this research, coming to conclusions and making recommendations for 
directions for possible future research in this field. A personal reflection on the research process 
is also included in this final chapter. 
1.6 Contribution to Knowledge 
Debates around assessment usually involve policy makers, academics and sometimes teachers 
but rarely learners themselves. This research contributes to knowledge by filling this gap and 
revealing learners’ as well as teachers’ own ideas, attitudes and opinions concerning 
summative assessment for mathematics. This research widens the discussion on assessment 
literacies to include perspectives of adult learners as well as an examination of privileged 
practices that perpetuate inequality. In addition this research has begun to show what 
assessment tools learners can develop and use themselves that they feel demonstrate and 
reflect their personal learning progress. The Connected Assessment model developed in this 
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research with adult learners shows that it is possible to include collaborative aspects in 
summative assessment and that adult learners can draw on their lives outside the classroom for 
meaningful contexts. The Connected Assessment model differs from what is currently available 
by eliminating the negative assessment literacies associated with a timed test. The model takes 
place at the end of a course of study thus giving adults the potential to demonstrate a broad 
range of mathematics. In addition, the Connected Assessment model is inclusive by 
incorporating a broader range of literacies such as speaking and listening as well as reading 
and writing. Evaluation of the Connected Assessment model suggests that this alternative 
assessment has the potential to provide evidence of adults’ mathematical skills at an 
appropriate level. This research suggests that being involved in decisions about assessment is 
motivating for adults and helps them to engage more fully with mathematics and numeracy in a 
positive way, making clear links between the mathematics they are taught in the classroom and 
their own lives and purposes.  
Evaluation and analysis of these new assessment tools and learners’ attitudes has the potential 
to provide a useful contribution to the wider national and international debate about assessment 
and may have implications for assessment of mathematics for younger learners in school and 
college.  
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Chapter 2. Assessment Matters: A Literature Review 
The topic of assessment is a major part of educational research that is too broad to be 
effectively summarised here. I have therefore focussed in this literature review on research 
related to assessment for adult numeracy/mathematics. My approach to reviewing the literature 
was to include research that shed light on summative assessment approaches and issues for 
mathematics. I was interested to find out to what degree the literature would support current 
assessment systems or suggest that changes are needed. I discovered that many authors 
advocate changes to summative assessment regimes in England and thus this chapter is quite 
critical in general of current approaches. While this chapter reviews the opinions of other 
authors in the literature, in the next chapter I give my own critique of timed tests along with 
some useful background information on the Further and Adult education sectors England. 
This chapter starts with a review of adult numeracy itself followed by a review of adults’ views 
on assessment for numeracy. Although the focus of this research is adult learners, the 
summative assessments used for mathematics/numeracy are, in most cases, the same for 
adults and young people aged sixteen-to-nineteen.  Therefore, this review includes literature 
relating to younger learners where relevant. Affective aspects of learning mathematics are an 
element of this research and a review is included of aspects that have a direct bearing on timed 
tests; mathematics anxiety and test anxiety. The idea of a growth mindset has received 
attention in recent years and this is reviewed in relation to mathematical resilience, high stakes 
assessment and timed tests. The next section discusses assessment, its history and purposes 
and how these relate to this research. This is followed by a review of International literature 
relating to the ways adult numeracy is assessed in other countries. The theoretical framework 
that underpins this research is that of numeracy as a social practice and literature for this 
framework is reviewed along with the related concepts of human and social capital. One of the 
current issues around summative assessment in England is the way it is linked to accountability 
measures and thus becomes ‘high stakes’ for everyone involved. This issue is therefore 
relevant to this research in providing background context and I have included a review of recent 
literature on the consequences of the accountability system in use in England. This is followed 
by a consideration of what mathematics is actually needed by adults in England in the 21st 
Century including a review of mathematics needed in the workplace.  
There is a wealth of literature on assessment that, of necessity, is not included in this literature 
review. This includes a large body of work on the benefits of ‘Assessment for Learning’; a term 
relating to formative assessment and whose primary purpose is to promote and inform future 
learning. While this is an area of great interest and relevance to teaching and learning 
mathematics I have elected to focus on summative assessment in this thesis and have thus 
focussed on more directly relevant literature. 
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2.1 Adult Numeracy 
There is much discussion and debate over the definition of numeracy and its relation to 
mathematics (Coben, 2003).  However, whether what is being assessed is called mathematics 
or numeracy is not the central concern in this research and I use the terms interchangeably. 
One conceptualisation of numeracy that seems particularly relevant for this research suggests 
that it has three components… 
1. Context — the use and purpose for which an adult takes on a task with 
mathematical demands  
2. Content — the mathematical knowledge that is necessary for the tasks 
confronted  
3. Cognitive and Affective — the processes that enable an individual to solve 
problems, and thereby, link the content and context (Ginsburg et al, 2006, p.3) 
The author goes on to suggest that assessments should address all three components 
using ‘a range of tools and procedures’ (ibid, p.38).  
According to Coben (2003) ‘Adult numeracy is fast-developing but under-researched, under-
theorised and underdeveloped’.  However, following an upsurge in interest about adult 
numeracy during the Skills for Life Strategy (DfEE, 2001c) there has been a considerable 
amount of research on the subject. Most of this research has been through the National 
Research and Development Centre for adult literacy and numeracy (NRDC) and through the 
Standards Unit project: ‘Improving Learning in Mathematics’ (Swan, 2005) and its follow up 
project for learners working at Entry levels and Level one of the Adult Numeracy Core 
Curriculum (DfEE, 2001a): ‘Thinking Through Mathematics’ (Swain and Swan, 2007). These 
projects have their roots in research carried out by Swan (2006) and they have been highly 
influential in mathematics education.  The underpinning principles of the suggested approaches 
from these projects place an emphasis on collaboration and discussion in the 
mathematics/numeracy classroom and appropriate use of technology. However, there has been 
very little discussion or research in terms of how summative assessment could or should 
incorporate these same ideals.  
The body of research on adult numeracy from the NRDC has included important work on the 
effects of poor numeracy skills in the lives of adults (for example Bynner and Parsons, 2007), 
their motivations for attending classes (Swain et al, 2005) and what effective teaching might 
look like (Coben et al, 2007a). However, although the most recent review of adult numeracy 
from the NRDC (Carpentieri et al, 2010) alludes briefly to some issues with assessing adult 
numeracy it also reveals that there has been little emphasis on how such issues might be 
overcome through reviewing and overhauling assessment models. This is a significant omission 
that this research seeks to address. 
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2.2 Adults’ Views on Assessment  
Success in adult numeracy is often measured through passing a test. However, adults say that 
tests are ‘not always positive or relevant to their lives’ (Appleby and Barton, 2008, p.34) and 
there are mixed views about taking qualifications (Rhys Warner et al, 2008). A study involving 
169 learners in non-accredited learning found that ‘Assessment was not a term used by 
learners. It appeared to connote judgmental, unsympathetic attitudes and provoked strong 
antipathy among some. Instead, they spoke of feedback from tutors, which was valued highly’ 
(Turner and Watters, 2001, p.6). 
Another significant piece of research about adults’ perceptions of their progress and 
achievement in literacy and numeracy was carried out with 70 adults in the North West of 
England (Ward and Edwards, 2002).  The research used the mechanism of a metaphor for a 
learning journey to facilitate discussion and reflection with adult learners and this ‘inspired 
learners to think about their learning in more holistic, reflective and analytical ways, often 
influencing their aspirations and long-term aims.’ (ibid, p.8). One of the main findings relevant to 
this research is that adults most often described their learning gains in terms of what they could 
now do in their lives rather than as mastery of technical skills.  In addition, adults expressed 
their preferences for summative assessment and ‘most did not want to take exams and the 
overwhelming preference was for ongoing assessment’ (ibid, p.39). One of the 
recommendations from the report was the development of ‘Strategies for measuring and 
validating learning gain that reflect learners’ ways of knowing…these would relate to use of 
learners’ records, firmer self-assessment processes, peer assessment and achievement in 
everyday life, and recognition of distance travelled’ (ibid, p.39).  
Research suggests that adult learners generally prefer coursework and practical assessments 
to timed tests and that the fear of tests can lead to learners dropping out of education or failing 
to progress (Torrance and Coultas, 2004). However, perhaps the most telling finding from the 
same review was that no material was found that directly addressed the relationship between 
summative testing and learners’ motivation (ibid). However, Harlen suggested just two years 
later that assessment can have a negative impact on student motivation for learning by: 
• Creating a classroom culture which favours transmission teaching and undervalues 
variety in ways of learning; 
• Focusing the content of teaching narrowly on what is tested; 
• Orienting students to adopt goals as performance rather than goals as learning; 
• Providing predominantly judgemental feedback in terms of scores or grades; 
• Favouring conditions in which summative judgements permeate all teachers’ 
assessment transactions.  (Harlen 2006, p.77) 
It is perhaps surprising that so few studies look at testing from the point of view of the 
experience of learners themselves but it could be argued that this is illustrative of how testing is 
the default setting and the norm in our education systems.  
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For some adults, the term ‘assessment’ holds negative associations from previous experiences 
at school (Turner and Watters, 2001).  Others appreciate the ‘lack of pressure’ in non-
accredited learning and the chance to take risks and make mistakes (Janssen, 2000). In a 
recent study, when asked about their experience studying for the Functional Mathematics 
qualification, learners were worried about taking the test and most would like to see an element 
of coursework or portfolio work to ‘take the pressure off of the final exam’ (Robey et al, 2016, 
p.8). In addition, learners revealed that scenario based questions in the test were challenging 
and they would prefer some questions to be context free (ibid). Learners also suggested that 
they could be assessed through teacher observation, practical tasks or a class quiz (ibid); ideas 
that resonate strongly with the approach taken in this research.  
There is a gender dimension involved in considering models of summative assessment; females 
tend to favour collaborative, open ended project or course work whereas males tend to prefer a 
timed examination (Henningson, 2008). It has also been suggested that 20 – 25% of people 
have a learning difficulty that affects their ability to learn mathematics (Chinn, 2012b). Chinn 
goes on to suggest that current teaching and assessment approaches for these people are not 
working, especially ‘having to do maths calculations quickly.’ (ibid, p.13).  
Clearly some adults prefer a timed test to other forms of assessment and like the fact that timed 
tests get assessment ‘out of the way’ all in one go (Torrance et al, 2005).  Others may prefer 
timed tests because this way of assessing plays to their strengths and they are usually able to 
give close to their best performance under time pressure. In addition, some learners may 
express a preference for a timed test because they equate this with gaining a qualification.  
2.3 Affective Aspects of Learning Mathematics 
The importance of learners’ attitudes is reflected in the model of numeracy proposed by the 
charity National Numeracy. Their ‘Essentials of numeracy’ curriculum (National Numeracy, 
2013) is an attempt to develop a holistic model that includes attitudes and ‘being numerate’ 
rather than simply a list of skills like the Adult Numeracy Core Curriculum (DfEE, 2001a). 
National Numeracy acknowledge the need for a growth mindset and a sea change in attitudes 
towards mathematics in this country.  It has even been suggested elsewhere that assessments 
for adult numeracy should ‘document beliefs, attitudes, or habits of mind that may affect both 
learning in class and numerate behavior outside the classroom’ (Condelli, 2006, p.64). 
The issue of negative attitudes towards mathematics is recognised at a National level (DfES, 
2004a; Coben, 2003) and some commentators attribute this in part to the high stakes testing 
regimes prevalent in education7 (see for example Ofsted, 2006; Brown, Brown and Bibby, 2007; 
Coffield, 2009).  
 
7 It has also been suggested that the broadening and shallowing of the maths curriculum has resulted in maths that is not 
challenging or enjoyable. (Marks, Kounine and Truss 2008, Gardiner 2006) 
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2.3.1 Mathematics Anxiety 
Mathematics anxiety has been defined as ‘a feeling of tension and anxiety that interferes with 
the manipulation of numbers and the solving of mathematical problems in ordinary life and 
academic situations’ (Nuffield Foundation, nd). In a recent study, mathematics anxiety was 
found to affect 28% of apprentices on a range of courses studying for Level 1 and 2 Functional 
skills and this was consistent with levels found in previous research (Johnston-Wilder et al, 
2014). Mathematics anxiety was more prevalent among females and those on non-STEM8 
apprenticeships (ibid). Similarly, around one third of adults in Mathematics GCSE classes at a 
particular FE college describe themselves as ‘anxious’ or ‘very anxious’ about mathematics 
(Stacey 2017, p1). Earlier research suggests that at least half of the adult population have 
negative feelings about mathematics including lack of confidence, anxiety and fear (Sewell, 
1981).  Mathematics anxiety can compromise working memory through worries and intrusive 
thoughts and thus affect performance in mathematics tasks (Connors et al, 2009; Park and 
Ramirez, 2014).  This is most likely to happen in anxiety inducing situations such as high stakes 
timed examinations. In addition, there is some evidence that those with mathematics anxiety 
tend to ‘sacrifice accuracy for speed’ during timed exams (Ashcraft et al, 2007, p.246). 
Unsurprisingly, research shows that people with high mathematics anxiety get lower scores on 
tests and are less motivated to continue to study mathematics (Hembree, 1990). However, 
Evans (2002) suggests that optimal performance may in fact occur when moderate levels of 
anxiety are present which implies that educators should not be aiming for a complete absence 
of anxiety. There are competing theories as to whether poor mathematics performance causes 
anxiety (deficit model) or, conversely, whether anxiety leads to poor performance (debilitating 
anxiety model). It seems likely that there is a bidirectional relationship between anxiety and 
mathematics performance and that they operate in a vicious cycle (Carey et al, 1987). Some 
evidence suggests that individuals who have a strong working memory are particularly prone to 
mathematics anxiety which is likely to relate to the fact that working memory is compromised by 
anxiety (Ramirez et al, 2013). Individuals may develop anxiety due to having especially poor 
mathematics performance in early school years or negative experience of mathematics tests 
(Connors et al, 2009). For example, in one study of ten and eleven year old pupils preparing for 
National Curriculum Assessments it was noted how anxious pupils were about the upcoming 
test and their difficulty in moving towards the more individual, competitive ways of working 
promoted by their teacher as test preparation (Reay and Wiliam, 2004). Once established it 
seems very likely that such anxiety will be compounded by frequent high stakes timed 
examinations and cultural attitudes such as a belief that mathematics is hard; that you are either 
good or bad at mathematics and that this is a fixed trait (Ashcraft et al, 2007). Research 
confirms that student perceptions of a performance oriented assessment environment (typical of 
a class studying for a high stakes timed test) are positively correlated to mathematics anxiety 
(Ilhan, 2015). It is notable that ‘taking an end of term maths exam’ was ranked first for inducing 
anxiety in a list of twenty items for secondary mathematics pupils (Chinn, 2012a). Clearly, 
supporting individuals to overcome mathematics anxiety is a positive move and this affective 
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aspect of mathematics learning has received attention recently in the guise of a promotion of 
‘mathematical resilience’ discussed below. 
2.3.2 Test Anxiety 
Test anxiety occurs when an individual perceives tests or examinations as threatening events. 
Test anxiety can manifest itself cognitively, such as having negative thoughts about 
consequences of doing poorly; physically, such as trembling or nausea and behaviourally, for 
example fiddling with a pen or gazing around the room (Hayes and Embretson, 2013). There is 
a negative correlation between measures of text anxiety and test performance (Zhan, Xin and 
Zhou, 2014; Hembree, 1988).  Research has also shown that females report a higher level of 
test anxiety than males and that ethnic background is a source of variance in test anxiety 
measures (Putwain, 2007). These differences reveal that reliance on timed tests as a measure 
of learning and educational achievement may disadvantage some groups of learners more than 
others. Despite a correlation of 0.52 between having mathematics anxiety and test anxiety, they 
are considered to be separate phenomena (Ashcraft, 2002). 
2.3.3 Mathematical Resilience 
The American Psychological Association (2014, p.31) suggests that ‘Although many 
definitions of resilience exist in the literature, at its core, resilience involves the positive 
adjustment of individuals under conditions of significant adversity.’ In recent years the concept 
of resilience has been applied to the learning of mathematics and the attribute of mathematical 
resilience ‘implies an expectation that an individual is able to change to meet the challenges 
that they encounter’ (Johnston-Wilder and Lee, 2010, p.38). A mathematically resilient student 
has a positive attitude towards learning mathematics; has a growth mindset and expects and 
rises to challenges and difficulties (Johnston-Wilder et al, 2013). Suggestions for helping 
students develop mathematical resilience include developing a community of practice with an 
emphasis on collaboration and making clear links to mathematics use in everyday life (ibid) both 
of which are features of the assessment model promoted in this research.  
2.3.4 Growth Mindset 
What underpins the concept of mathematical resilience described above is the highly influential 
theory of mindset (Dweck, 2006).  Dweck suggests that students who think of intelligence as 
flexible over time and improvable have a ‘growth mindset’ and such students achieve more and 
have higher levels of engagement and persistence than those who believe intelligence is ‘fixed’.  
Applying this to the teaching and learning of mathematics Boaler (2009) suggests that the way 
mathematics is taught and assessed can lead to a fixed mindset for students and result in 
disengagement and underachievement. Boaler is particularly critical of the use of high stakes, 
frequent, timed tests for mathematics and sees these as particularly damaging and inhibiting of 
the development of a growth mindset (Boaler, 2014a).  This same area of learner attitudes 
towards learning is sometimes referred to as differences in goal orientation described as 
‘learning (mastery) goals’ and ‘performance (ego) goals’. These ideas have clear links to and 
are supported by the research into Assessment for Learning which advocates the use of 
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formative feedback rather than grades and timed tests (Black and Wiliam, 1998a and 1998b). 
The purpose of formative assessment is to provide feedback about the current level of skills and 
understanding of the student to inform planning of the next steps in learning whereas the 
purpose of summative assessment is to measure and record achievement (Harlen, 2006).  
There is significant evidence to support the claim that a growth mindset/mastery goal orientation 
is superior to a fixed mindset/performance goal orientation (Harlen, 2006; Reynolds and 
Birdwell, 2015). For example, those with mastery goals tend to choose more challenging tasks 
(Ames and Archer, 1988).  However, there is a risk that conceptualising goal orientation as a 
dichotomy is misleading and oversimplified; it may be that not all students display either 
orientation and that even if they do, this may vary for them over time or within different contexts 
(Lee, 2009).  Given that many studies have been set up to induce a particular mindset in order 
to study the effects on learning, it is clear that mindset/goal orientation must be fluid for 
individuals to a certain extent. There is also an inherent danger that the theory of mindsets will 
be used as another way of either excusing or blaming individuals for their lack of progress 
(Didau, 2015, p.313). 
Boaler describes a potential ‘mindset revolution’ in the way mathematics is taught and assessed 
and emphasises the importance of including open tasks in teaching and assessment to promote 
a growth mindset in students (Boaler 2013). Boaler also claims that girls, particularly, have been 
damaged by ‘the testing and levelling culture that has taken hold in British schools, which has 
turned mathematics into a subject of speed, memorisation and procedural thinking.’ (Boaler, 
2014b).  
2.4 Assessment  
The word ‘assessment’ has a long history dating back to the Middle Ages when an assistant 
would ‘sit by’ (assidere in Latin) as property was judged for taxation purposes (Oxford 
Dictionaries, 2017).  The word was associated exclusively with taxation well into the 20th century 
when it began to be used to mean judgement in a broader sense, for example assessment of 
people, situations or opportunities (Hodgen, 2008). The word assessment was not used in an 
educational sense until the 1950s (Nelson and Dawson, 2014). The word assess also has 
linguistic links to the idea of trial (essayer means to try in French) so ‘the uncanny reflexiveness 
of assessment is installed in language: while you try, you are yourself being tried.’  (ibid, p.197). 
2.4.1 Examinations and Tests 
The linguistic origin of the word examination has links to the idea of applying stress or pressure 
to something to see if it is authentic, possibly even involving torture (Nelson and Dawson, 
2014).  While these origins are not related to education, they reveal the fundamental truth that 
examination and assessment usually take place for the benefit of the assessor rather than the 
assessed (ibid). 
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Examination in an educational sense has been defined as ‘A formal test of a person's 
knowledge or proficiency in a subject or skill.’  (Oxford Dictionaries, 2017). The origin of the 
word is from late Middle English via French from Latin; from ‘examinare’ meaning ‘weigh, test’ 
(ibid). The first known examinations took place in China dating as far back as the Han dynasty 
in 210 BCE.  There were two categories of examination; one for entry into the civil service and 
one for the military (Maduas and O’Dwyer, 1999). It is interesting to note that the rationale for 
this system was meritocracy; appointment to powerful position on the basis of merit rather than 
family connections (Wilbrink, 1997). The first examinations in Europe were taken at the 
Universities of Paris and Bologna and took the form of an oral debate on a fixed canon of 
theological works (Maduas and O’Dwyer, 1999). Interestingly, these early examinations were 
judged on a qualitative, pass/fail basis and it was the introduction of mathematics as an 
undergraduate discipline to Cambridge University in the mid18th century that triggered a move 
towards written answers and a more quantitative approach to assessment (ibid, 1999). Once 
people were given numerical scores for their work, they could be ‘objectively’ ranked and scores 
could be aggregated.  
Examinations have been an embedded part of schooling from the very beginning;  
The modern examination was not independently invented and then imposed on 
educational institutions as if from above. Rather, it was developed as part of a 
broader regime of educational technologies that combined to form the architecture 
of modern schooling.  (Allen, 2013, p.218) 
Allen goes on to describe the 19th century monitorial and moral training schools in England as 
the forerunners and founders of modern schooling in which ‘examination performs an integral 
and inseparable role.’ (ibid, p.223).    He goes on to explain how ‘Examination helped locate the 
child within a functional and conceptual grid of progression’ (ibid, p.235).  At its core, the 
purpose of examination was to ‘describe, record and compare’ pupils in a continuous process 
that makes ‘the invisible visible and situates the subject in a relative scheme.’ (ibid, p.236).  It is 
immediately clear that this is, essentially, still the role of examinations today. It is important to 
acknowledge that examinations are the very building blocks of the modern education system 
and that any attempt to change this is likely to be ‘far more demanding than it first appears’ 
(ibid, p.2016). Allen goes so far as to suggest that resistance to the widespread use of 
examinations is ‘misconceived’ (ibid, p.217).  
The word ‘test’ comes from the name given to an earthenware pot used to heat metal and 
establish that it is irreducible or whole (Nelson and Dawson, 2014). This original meaning can 
still be found in the idea that a test or examination ensures that the work is ‘irreducibly the 
student’s own’ (ibid, p.198) and is linked in meaning to the idea of proof. A test is defined as ‘A 
procedure intended to establish the quality, performance, or reliability of something, especially 
before it is taken into widespread use. A short written or spoken examination of a person's 
proficiency or knowledge.’ (Oxford Dictionaries, 2017). By the early 20th century, tests for 
general intelligence were developed and the necessity of testing almost 2 million young men for 
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admission to the United States Army during the first world war resulted in improvements in 
manageability, scoring and recording results (Maduas and O’Dwyer, 1999).  
Although the first university examinations share some features with those of our modern 
education system, it should not be assumed that meaning and function are also shared 
(Wilbrink, 1997). Assessments are created as a response to particular issues of the time period 
and it is possible ‘that our ineradicable habit of ordering and ranking students is…a solution to a 
problem that no longer exists, or that it is no longer a legitimate solution to an original and still 
existing problem.’ (ibid, p.32). 
As state funding for education grew in the mid-18th century, justification for public money paid to 
schools was needed.  A system of ‘payment by results’ was introduced following the report of a 
Royal Commission (1861) and this system included an oral examination of every pupil by the 
school inspector (Wiliam, 2010). The advent of industrial capitalism with its ideas of uniformity 
and standardisation was part of the wider social landscape of this time (Maduas and O’Dwyer, 
1999). Tests in the form of written essays or short answer papers were used by superintendents 
to monitor the quality of educational ‘output’ (ibid, 1999).  
It is noteworthy that examinations in state schools were introduced primarily for 
accountability purposes in order to justify spending public money on education. Surely 
this argument has now been won and this purpose is no longer served? As Nelson and 
Dawson remarked; 
Perhaps the linguistic baggage of terms like assessment, essay, test, 
try, examination and prove might be what is clouding our thinking about what 
assessment could be, and keeping policy-makers attached to what it was.  
(Nelson and Dawson, 2014, p.201) 
2.4.2 Educational Assessment 
In the context of education, assessment can apply to ‘any activity in which evidence of learning 
is collected in a planned and systematic way and is used to make a judgment about learning.’ 
(Harlen and Deakin Crick, 2002, p.1). 
Assessment within the sphere of education and learning has several potential purposes; 
• identifying the existence of a general learning need (alerting) 
• identifying the broad level at which a learner should be working (placing) 
• identifying learning needs (diagnostic assessment) 
• supporting and managing the process of learning and teaching (formative 
assessment) 
• recognising or certificating learner achievement (summative assessment) 
and 
• identifying the strengths and weaknesses of learning processes or 
programmes (evaluation).  (Learning Connections, nd, p.21) 
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Typically, in England today, one assessment tool such as a timed examination would aim to 
meet the purposes of both certification and evaluation/accountability (Assessment Reform 
Group, nd). However, there can be major issues when an assessment designed for one 
purpose is used for a different purpose and using exam results to evaluate school and college 
performance is problematic. As Mansell succinctly puts it; ‘the assessment tail continues to wag 
the curriculum dog’ (Mansell et al, 2009, p.13) 
Assessments can also include elements of norm referencing (where the purpose is largely to 
rank students) and criterion referencing (where the purpose is to judge whether each individual 
has achieved a particular standard or set of criteria). Tests such as the GCSE in England 
consist of criterion referenced questions that lead to an aggregated ‘score’ or ‘grade’ that is 
interpreted normatively (Black, 1997). This means that exam boards set grade boundaries every 
year that, in theory, reflect the difficulty of the particular exam paper and ensure that roughly the 
same proportion of students are awarded each grade each year.  
2.4.3 Approaches to Assessment 
The legacy and influence of psychometric testing on current assessment regimes is arguably 
still strong in terms of emphasising individual performance over collaboration, a preference for 
easily quantifiable assessment measures, the importance placed on where a student has been 
ranked rather than what they have accomplished and even the idea that education can be 
scientifically evaluated at all (Gipps, 2012). 
This research takes a different view of assessment - one that has much in common with what 
has been described as ‘Educational Measurement’ which aims to assess individuals without 
reference to others and with the clear purpose of supporting future development. Wood (1986, 
cited in Gipps, 2012) suggests that Educational Measurement; 
1. deals with the individual’s achievement relative to himself rather than to others; 
2. seeks to test for competence rather than intelligence; 
3. takes place in relatively uncontrolled conditions and so does not produce ‘well-behaved’ 
data; 
4. looks for ‘best’ rather than ‘typical’ performances; 
5. is most effective when rules and regulations characteristic of standardized testing are 
relaxed; 
6. embodies a constructive outlook on assessment where the aim is to help rather than 
sentence the individual.  (Wood, 1986 cited in Gipps, 2012, p.7) 
This approach to assessment acknowledges the complex nature of the dynamic between 
context, task and student and the difficulty of generalising to other tasks or contexts. Arguably, 
this complexity is conveniently ignored by those driving the political agenda for more rather than 
less testing (Gipps, 2012). The idea of eliciting ‘best’ performance is also an element of an 
approach described as the ‘support model’ for assessment in which one of the key measures of 
interest is how much help an individual needs to complete a task (Ahmed and Pollitt, 2010).  
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A distinction of relevance to this research is that between convergent and divergent assessment 
approaches. Convergent assessment starts with a specific concept or skill and attempts to 
create assessments that facilitate demonstration of said concept (McApline, 2002). Divergent 
assessment, which is more akin to the approach taken in this research, is an open-ended 
process that sets out to discover what a learner knows, understand or can do (ibid).  
2.5 International Review of Literature 
I would like to turn now to reviewing adult numeracy provision in other countries to see whether 
any of them use approaches to assessment that could inform this study. I have concentrated 
largely on ‘developed’ countries similar to England that have a clear policy and programme for 
adult numeracy development. There is a difficulty sometimes in retrieving details that relate 
specifically to numeracy as very often, internationally, the term ‘literacy’ is an overarching term 
that includes numeracy (for example as ‘numerical literacy’).  This is noteworthy as indicative of 
a pluralistic conceptualisation of literacy that is resonant of the social practice view and an 
interest in increasing social capital discussed in a later section. Many of these countries 
measure the success of their literacy (including numeracy) policies and programmes by levels of 
participation rather than using the English approach which focuses on qualifications achieved 
(NRDC, 2011; Tett and Maclachlan, 2007).  
Whilst several countries offer summative assessment in the form of a portfolio to adult 
numeracy learners, there does not appear to be significant research into learners’ attitudes 
towards summative assessment or the effectiveness of particular assessment tasks. Much of 
the literature on use of portfolios and discussion of other forms of summative assessment with 
adults relates to higher levels of study (for example; Jimenez, 2015 on portfolios; Kartal and 
Dunya, 2015 on modelling; Viskic and Petocz, 2006 on use of projects). In his literature review 
of 2006, Condelli calls for ‘a new approach toward numeracy assessment where assessments 
examine connected knowledge, communication skills, and interpretative abilities’ (Condelli, 
2006, p.63). He goes on to suggest that such assessments include ‘realistic ill-structured 
problems’ (ibid, p.63)  
There is a wealth of literature on formative assessment for adults and children learning 
mathematics (for example Staples et al, 2012 looking at justification; Cho et al (2015) looking at 
use of cartoons; Devedzic and Jovanovic, 2015 looking at use of Open badges for online 
learning) and it may be that some of these methods and approaches are also appropriate for 
summative assessment. 
Many countries have developed on-line learning platforms that adults can access to improve 
their numeracy and literacy. For example, the ‘Ich will lernen’ (I want to learn) project launched 
in 2004 in Germany (http://www.ich-will-lernen.de/).  Assessment is ongoing through self-
assessment and interactive online exercises. In Ireland, the writeon website 
(http://www.writeon.ie) allows learners to gain accreditation towards National qualifications in 
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numeracy and mathematics through completion of online tasks. However, recent research has 
suggested that while online platforms can engage large numbers of learners, this does not 
convert into large numbers of online courses completed (Carpentieri et al, 2015). New Zealand 
has an online programme called ‘Pathways Awarua’ that allows adults to study to improve their 
literacy and numeracy online modules, some of which have been designed for specific jobs and 
industries (https://www.pathwaysawarua.com/). 
Stephen Reder’s research draws on the Longitudinal Study on Adult Learning in the United 
States and demonstrates that literacy programmes produce increases in literacy practices rather 
than literacy proficiency; ‘There is thus a strong chain of evidence linking programs to increased 
engagement in practices and linking practice engagement over longer periods of time to 
increased proficiency levels’ (Reder, 2009, p.47). Reder then makes the case for assessment of 
literacy (including numeracy) practices to become part of routine assessment and accountability 
measures rather than an exclusive focus on increases in proficiency beloved by policy makers. 
He also anticipates the difficulties in developing such measures such as the need for a ‘broad 
range of social contexts and geographical settings’ and a focus on the meaning rather than 
frequency of actions. He also reminds us that more engagement in literacy practices may not 
necessarily be ‘better’ for an individual (ibid, 2009). Internationally, there is significant literature 
that calls on developers of summative assessments for literacy (including numeracy) to include 
measures of practice (e.g. Balatti et al, 2009a and 2009b; Hutchings et al, 2013; Condelli, 2006; 
Byrne and Sellars, 2013) as a fairer, more accurate way to evaluate both individual learning and 
literacy programmes as a whole. This notion of assessing ‘skills use’ rather than ‘skills level’ 
was advocated by experts in the field of adult literacy and numeracy from high performing or 
improving countries in PIACC and is already part of policy in Norway and Scotland (Carperntieri 
et al, 2015).   
Summative Assessments in adult numeracy programmes in Australia consist of teacher devised 
tasks that have to be mapped to the Australian Core Skills Framework (DEEWR, 2012). It is 
clear that there is considerably more flexibility around summative assessment than in England 
and that it is not conceptualised as a one off event since ‘performance should be demonstrated 
on a number of occasions in a range of text types and/or contexts’ (DEEWR, 2012). However, 
criticisms from within the Australian Research community suggest that programmes should pay 
more attention to promoting changes in social capital rather than focussing only on human 
capital outcomes (Balatti et al, 2009a). This was illustrated by the positive outcomes for learners 
in a case study that involved the teacher planning approaches to improve social capital for the 
learners in a Workplace Re-entry course. (Balatti et al, 2009b).  
2.5.1 Social and Holistic Approaches 
The highly relevant concept of ‘holistic assessment’ for numeracy was put forward in 2003 by an 
Australian team of researchers (Marr, Helme and Tout, 2003). The ideas were taken up by a 
team in Canada who suggest ‘A social and holistic approach to numeracy is based on the 
principle that the learner is a whole person and that mathematics is a human construction’ 
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(Lehmann et al, 2011, p.3). Their approach combines the idea of numeracy as a social practice 
with holistic learning that takes the whole person into account. Using this approach, assessment 
is also holistic including use of contexts brought by individual learners, use of cooperative 
problem solving and explicit connections to life outside the classroom. Specific assessment 
tools are ‘developed by learners and practitioners together’ (Ciancone et al, 2007, p.v) These 
are approaches I have used and built on in this research. 
Scotland, Ireland, Norway and New Zealand take a ‘social practices’ approach to adult 
numeracy and literacy, with an emphasis on learners’ own goals and aspirations to form the 
basis of an individualised curriculum (Education Scotland, 2016; TEC, 2008; NALA, 2012). 
Summative assessment usually takes the form of a portfolio of work built up over a course of 
study that can be mapped to National Standards if accreditation is desired by the individual 
adult (for example a National set of Competence Goals in Norway; Vox, 2013 and National level 
descriptors in Ireland - http://www.qqi.ie/). A set of case studies in Ireland reveals that teachers 
believe ‘that the context is the starting point for the learning (the source of what needs to be 
learned) and not the end application for a set of learned skills’ (Byrne and Sellars, 2013, p.58). 
In Ireland, some learners are offered intensive literacy tuition under the ITABE9 programme 
(IVEA, 2012) and a summative assessment tool was developed to evaluate the success of the 
programme. What is highly relevant for this research is that… 
 …in keeping with good practice guidelines for adult literacy provision........the 
assessment could not take on the form of a standardised test but rather must be a 
negotiated statement of the learner's perceived ability supported, where possible, by the 
informed judgment of the ALO and tutor/s. (ibid, p.9).  
The resulting summative assessment consisted of a checklist of skills to be discussed and rated 
by the tutor and learner together using a simple three-point scale. In a similar way some 
programmes use additional, complementary tools to capture additional outcomes for learners. A 
clear example involves a model created to capture wellbeing outcomes for Maori literacy 
learners. The model aims ‘to capture stories of the learners’ changes, and to validate the social 
practices that learners develop following their involvement in the adult literacy programmes’ 
(Hutchings et al, 2013, p.23). The approach includes three set questions to ask a learner about 
how the programme has helped them and what has changed. There is a prompt sheet of 
outcome statements that can help guide the conversation and, to a degree, categorise 
outcomes. Individuals are also asked to complete three exit statements rated using a five-point 
scale (ibid, 2012). 
However, these approaches are not without their critics.  For example it has been suggested in 
relation to Scotland that while teachers see learning as ‘learner centred and contextualised’ this 
contextualisation ‘is a mere dressing up of school mathematics with the backdrop of everyday 
life. Problems are not structured in the context of real life purposes, rather only elaborated with 
textual detail’ (Ackland, 2014, p.12). In addition, the assessment tasks suggested for 
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accreditation are written tests (SQA, 2009) and although the guidance makes it clear that 
observation and oral questioning are permitted, it seems likely that ‘contextualised’ written 
questions will form the basis of the assessment rather than problems developed by learners 
from their lives.  
Similarly, in 2013 NALA10 ran a CPD workshop for numeracy teachers in Ireland called 
‘Numeracy as a Social Practice’ to support teachers to move away from using worksheets as 
evidence against learning outcomes and to move towards negotiating projects with groups of 
learners based on their identified needs.  This implies, to me, that use of classroom based, 
written work with mathematics presented in pseudo contexts is the ‘fall back’ position for many 
tutors as worksheets are easy to reproduce, easy to store and administer, easy to mark and 
easy to keep in a portfolio of work. 
Thus, while portfolios are used in some other countries as part of adult numeracy/literacy 
programmes, this does not necessarily imply a move away from written tests.  For example, the 
Kha Ri Gude (Let us Learn Adult Literacy Programme) in South Africa involves use of Learner 
Assessment Portfolios but these consist of a collection of standardised short written 
assessments taken when the learner is ready (UNESCO, nd). 
2.5.2 Summary 
In general many of the countries reviewed above seem to have a broader range of options in 
terms of summative assessment for adult mathematics than is currently the case in England. 
Adults seem to be given a genuine choice in some countries as to whether to take qualifications 
or to take part in tailored, non-accredited learning. I take this as encouraging evidence that such 
flexible and learner centred frameworks are appropriate and can work for adults in 21st century 
England as, indeed, they have worked in the past. However, I would conclude that, even in 
countries where there is a broad, social view of numeracy and literacy and a flexible approach 
towards assessment and accreditation, this may not be exploited to its fullest potential in terms 
of assessment that reflects the ways numeracy is used in non-classroom situations. 
2.6 Theoretical frameworks 
2.6.1 Numeracy as a Social Practice 
There is a large body of literature commonly referred to as the ‘New Literacy Studies’ which 
have suggested the idea of literacy (and numeracy) as consisting of social activity which cannot 
be disentangled from the situation in which it occurs. This development has largely been in 
response to government policy that conceptualises learning numeracy as primarily about the 
acquisition of ‘skills’ that are independent of context and value free (Street, 1984, 1993).  What 
follows from this ‘skills’ viewpoint is a belief that possession of these skills can easily be 
measured through assessment and statistical surveys; a tendency to see people as either 
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‘having’ or ‘lacking’ them.  The focus inevitably is on what people cannot do rather than on what 
they can do; a ‘deficit’ model.  This position is reflected in policy documents that refer to ‘low-
skilled adults’; a term that is both disrespectful and inaccurate (Mallows, 2016). The implication 
of rejecting this ‘skills’ view is that, for adults, it is unhelpful and inaccurate to conceive of a 
linear progression for numeracy from ‘basic’ numberwork through to GCSE level mathematics. 
These are ‘school numeracies’ which reflect just one type of social practice that may not be 
relevant for adults (Goulet and St. Clair, 2009). A socio-cultural view would also suggest that 
assessment itself is a social practice and cannot be viewed as neutral (Elwood and Murphy, 
2015). Conceptualising assessment as a social practice allows for inclusion of power relations 
and requires us to acknowledge that the practice of assessment is a ‘complex capability’ rather 
than ‘acquisition of a set of skills’ (Wall et al, 2014, p.10). This idea is developed further and 
specific assessment literacies are discussed in chapter six. How we write and talk about people 
is important and revealing; to describe someone as having ‘low skills’ is an insulting and 
inaccurate way to describe a person who has many life skills but whose numeracy is below an 
arbitrary norm that is expected of adults (Duncan and Schwab, 2015). 
Some of the ideas generated by the New Literacy Studies can be usefully applied to numeracy 
(Baker, 1995; Baker, 1998; Baker & Street, 1994; Johnston et al, 1997).  A social practice view 
of numeracy considers numeracy as more than a set of skills which someone either has or 
lacks.  It considers the situation where numeracy is happening and the power relations, beliefs, 
agendas, fears and relationships of those carrying it out (Oughton, 2013).  One of the 
implications of this social view is that it does not expect ‘skills’ learned in one context to be 
automatically transferable to another, for example between ‘street maths’ and ‘school maths’ 
(Nunes et al, 1993). The social practices model may begin to provide answers to the ‘apparent 
contradiction between many adults being blocked in relation to mathematics in formal settings 
and being competent in their everyday life’ (Wedege, 1999, p.205).  Very often adults do not 
recognise their everyday numerate practices as mathematics and, conversely, when a piece of 
mathematics has been successfully applied, it becomes common sense (Wedege and Evans, 
2006).  The consequence is that for some adults being successful at mathematics is always out 
of reach; ‘mathematics – that’s what I cannot do’ (Wedege, 2002, p.63).  
Adult education has historically been associated with a critical stance and movements for social 
justice. There have been calls for a return to this wider purpose for adult education that goes 
beyond economic agendas (Oughton, 2007; Lima, 2014). For example, mathematics/numeracy 
classes could provide opportunities for students to ‘question how numbers, measurements and 
statistics are being used within power relations’ (Ackland, 2014, p. 17) which would also be 
consistent with a social practices view.  
A social practice view of numeracy would suggest that curricula and assessment should relate 
to learners’ own purposes.  If learners were given a choice of assessments, they could choose 
ones that aligned with their home literacy and numeracy practices (Brzeski, 2008). For some 
learners, this could involve academic, school mathematics and a timed test if their purpose is to 
gain a qualification or to prove that they can succeed. For others, it could involve directly 
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supporting their numerate practices in a job or activity outside the classroom. As O’Donoghue 
argues;  
There is no gain if the argument polarizes around context and decontextualized 
mathematics.  The point is that some but not all learners are served in either case. 
Numeracy as an issue in mathematics education must treat these aspects as 
complementary. (O’Donoghue, 1996, p.81). 
Research has shown that tutors sometimes experience a professional dilemma between the 
need to prepare adults to pass qualifications and to respond to them as individuals who bring 
their own motivations and purposes for attending mathematics classes (Appleby and Barton, 
2008; Ivanic et al, 2006). Swain et al (2005) remind us that learners themselves do not always 
want mathematics that is practical and related to their everyday lives: meaningfulness for an 
individual learner relates to their individual purposes and the quality of their engagement with 
learning. Green and Howard (2007, p.15) summarise this well; ‘A theme that runs through this 
NRDC research is that matching learning activities to learners' interests, values and purposes is 
an effective teaching strategy’. Why not also match assessment to learners’ interests, values 
and purposes? This is also recognised in the same publication;  
Perhaps the next task for assessment development is how to combine these creatively 
to offer a menu of assessment options, spoken and written, teacher-and peer-led, 
portfolio and exam, formative and summative, that will best support learning.  (ibid, 
2007, p.19). 
2.6.2 Human and Social Capital 
According to some authors the issue of capital is central to debates around policy and 
assessment of adult basic skills programmes (Yasukawa and Black, 2016; NRDC, 2011). 
Broadly speaking these revolve around whether adult education (and indeed education more 
generally) should have goals that relate mainly to preparing individuals to contribute to the 
nation’s economy (increasing human capital) or have goals that relate to shared norms and 
values and ways to connect and cooperate with each other (increasing social capital). 
Some definitions of human capital are quite broad such as this one from the Centre for 
Educational Research and Innovation; ‘The knowledge, skills, competencies and attributes 
embodied in individuals that facilitate the creation of personal, social and economic well-being’ 
(CERI, 2001, p.18). However, policy makers tend to see human capital in much narrower terms 
that relate exclusively to providing skilled workers for the economy (NRDC, 2011). This view 
prevails despite government research suggesting that ‘literacy and numeracy provision should 
not be framed solely in terms of increasing human capital.’ (BIS, 2013, p. xi). It has been 
suggested that benefits to individuals from this approach are there ‘more by chance than 
design’ (Yasukawa and Black, 2016, p. xiv). This emphasis on the creation of human capital is 
also inextricably linked to the high stakes testing regime and accountability measures that are 
dominant in our education system.  
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There is considerable research to support the benefits of participating in learning for adults 
beyond improved ‘skills’ or achievement of qualifications (for example BIS, 2015; Tett and 
Maclachlan, 2007). In addition, a review carried out in New Zealand makes the point that there 
is clearer evidence for a link between participation in education and a change in practices than 
for participation leading to an increase in skills/proficiency (Alkema and Rean, 2013). This 
finding is supported by longitudinal research carried out in England (Wolf and Jenkins, 2014) 
and the United States (Reder, 2009). The implications are clear; attempting to measure only 
improved skills is likely to severely underestimate the benefits to individuals of taking part in 
adult education.  This leads to a dilemma for adult education programmes which are funded 
largely on their ability to improve proficiency in line with the dominant human capital discourse 
outlined above (Reder, 2009). The Skills for Life strategy in England that ran from 2001 to 
around 2012 was deemed to have ‘failed’ in terms of improving numeracy based on a survey of 
proficiency in 2011 (BIS, 2012) that showed a slight worsening of numeracy skills in the working 
population compared to the survey from 2003 undertaken at the beginning of the strategy 
(DfES, 2003). Yet, in terms of participation and broader ways to define ‘success’, the strategy 
could be deemed to have been very successful (BIS, 2013).  Of particular relevance to this 
research is the fact that the Skills for Life strategy met all its targets in terms of qualifications 
achieved.  These facts taken together support the view taken in this research that qualifications 
(usually achieved through timed tests) may be a poor proxy for the development of lasting 
skills/proficiency. The negative interpretation of the survey results of 2011 also reflects the 
‘binary’ view that individuals are either ‘numerate’ or ‘innumerate’ and underestimate how 
proficiency levels for individuals can change over time and may need ‘ongoing attention’ 
(Carpentieri et al, 2015, p.10).  This ‘binary’ view is closely related to the deficit model of 
education that sees learners as either having or lacking mathematical skills and views poor 
basic skills as a crisis that can be dealt with by short term measures such as increased 
achievement of approved qualifications. Carpentieri et al suggest; 
Instead of being a ‘crisis’ low basic skills is more accurately understood as a 
societal condition that requires a comprehensive, lifelong and life-wide strategy 
that addresses concerns of supply and demand, and brings together a range of 
policy stakeholders to address these issues. (ibid, p.63). 
Supporting social capital goals for adult education would be consistent with choices for adults 
about modes of summative assessment and, indeed, whether to be summatively assessed at 
all. This perspective does not dismiss the importance of developing human capital but takes the 
view that improving social capital is likely to be a requirement for increasing human capital; they 
are ‘mutually reinforcing’ (The Centre for Literacy, 2010, p.4) and one cannot happen without 
the other (Balatti et al, 2006). In addition, there is an argument that adult learners are 
‘consumers’ of education and that more attention should be given to consumer choice (Torrance 
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et al, 2005) and a move away from what Alex Dunedin11 calls an ‘unnatural gravity around 
employability’ (Dunedin, 2015). 
2.7 High Stakes Assessment and Accountability 
An assessment becomes ‘high stakes’ when the results have serious consequences either for 
an individual in terms of life chances (for example entry to further study or employment), or for 
schools and teachers (for example when used as part of accountability measures). 
It is a ‘particular feature’ of assessment in England that test results are used for accountability 
purposes (Maughan and Cooper, 2010, p.3). Schools have their exam results scrutinised and, 
for the last 25 years, have been ranked in league tables according to National Curriculum 
Assessment results or how many students achieve grades A* - C in at least five GCSE 
examinations12.  Poor results lead to negative consequences including forced academisation 
(Education and Adoption Act, 2016).  In the Further Education (FE) sector too, providers of 
education such as colleges of Further Education and providers of adult and community 
education have their achievement and success rates looked at in detail as part of regular 
inspections and grading by the Office for Standards in Education (Ofsted). Mansell et al (2009, 
p.7) surely do not overstate the situation when they suggest that; 
Assessment information has become a proxy measure that is supposed to facilitate 
judgments on the quality of most elements of our education system: its teachers, head 
teachers, schools, support services, local authorities and even the government itself. 
(Mansell et al, 2009, p.7) 
One of the main issues with timed tests and examinations is that when they are used as 
accountability tools, they tend to drive the curriculum in ways that are unhelpful or damaging to 
individuals and even to education as a whole. The various ways that assessment influences the 
curriculum and classroom teaching are often referred to as assessment ‘backwash’ (Elton, 
1987). The Harvard physicist Eric Mazur even goes as far as calling assessment ‘the silent 
killer’ of learning (Mazur, 2013).  
Boud is highly critical of current assessment regimes;  
Existing assessment practices are perhaps the greatest influence inhibiting moves 
towards a learning society. As presently operating, summative assessment acts as a 
device to inhibit many features of a learning society. It provides a mechanism of control 
exercised by those who are guardians of particular kinds of knowledge— teachers, 
educational institutions, professional bodies and occupational standards 
 
11 Alex Dunedin is the founder of the Ragged University which promoted informal learning with no certificates or examinations.  
See http://www.ragged-online.com/   
12 This judgement is made on schools despite the fact that some factors affecting results are beyond their control such as prior 
performance and home background (Mansell et al 2009). From 2016 a new measure called ‘Progress 8’ was introduced that 
gauged students’ progress across eight subjects. From September 2015 a new GCSE mathematics syllabus was taught where 
grades 9 - 1 were awarded rather than grades A – F.  
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organisations—over those who are controlled by assessment—students, novices and 
junior employees.  (Boud, 2000, p.155) 
Research conducted with young people in the UK found that ‘failing to succeed within the 
education system’ was ranked as the second biggest challenge that causes them harm 
(Central YMCA, 2016). Furthermore, the increase in diagnosis of ADHD in the UK and 
elsewhere has been shown to be linked to increases in high stakes testing (Hutchings, 2015). 
Another study involving school pupils’ views on assessment confirmed that unseen 
examinations result in poor learning as pupils memorise for examination purposes rather than 
attempting deep understanding (Sambell et al, 1997). These pupils considered traditional 
timed examinations to be ‘unsatisfactory, unjust or unfair’ with a detrimental effect on the 
quality of their education (ibid, p.360). The report states that the ‘extent to which students 
from all disciplines, years of study and levels of commitment held these beliefs should not 
be underestimated.’  (ibid, p.357). 
There is a wealth of literature suggesting that, when there is too much focus on summative 
tests, what Mansell (2007) calls ‘hyper-accountability’, the curriculum tends to narrow to focus 
exclusively on what will be tested at the expense of broader learning goals that are, perhaps, 
more difficult to ‘measure’ (see for example Hutchings, 2015; Binkley et al, 2012; Ofsted, 2012; 
Maughan and Cooper, 2010; Nash et al, 2008; Harlen and Deakin Crick, 2002).  This is 
commonly described as ‘teaching to the test’ and is unethical if test scores are improving but 
underlying understanding is not and is unfair if some teachers ‘teach to the test’ and some do 
not (Gipps, 2010). It could be argued that ‘achievement’ largely measured through timed tests, 
has replaced learning as the overarching aim of education. Some research asserts that one 
driver of this emphasis on exam results at the expense of learning is the large wage difference 
between the lowest and highest paid jobs for which school leavers entering the job market are 
competing (Dorling cited in Vaughan, 2015). In other words, high stakes examinations, teaching 
to the test and students forgetting what they have learned are symptomatic of persistent 
inequality in our society. Using examination results for accountability purposes assumes that the 
main factor influencing these results is the quality of education received (Wiliam, 2010). In fact, 
typically less than 10% of variation between examination results year on year can be accounted 
for by education quality. This is due to the fact that ‘the cumulative effect of differences in the 
average rate at which individual students learn results in a situation in which the progress of an 
individual student in a year is much smaller than the variability of achievement within an age 
cohort.’ (ibid, p.108). 
Coffield and Williamson go so far as to suggest that schools have become ‘exam factories’ that 
produce students who ‘value only what is measured and what leads to qualifications’ (Coffield 
and Williamson, 2011, p.41). The impact of ‘hyper-accountability’ now facing English 
educational institutions has been to make students ‘mark-hungry, obsessed with exams, and 
physically and emotionally stressed’ (ibid, p.48). In a more recent publication, Coffield goes 
further to suggest that;  
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…students are under pressure to obtain the best possible grades in order to get into the 
most prestigious jobs, apprenticeships, or universities by employing bulimic learning; 
they binge on large amounts of information and then, in government-induced bouts of 
vomiting, otherwise known as national tests, they spew it out.   (Coffield, 2014, p.3) 
Research suggests that high stakes summative assessment has a negative effect on the self-
esteem of lower achieving students and leads to transmission style teaching with an emphasis 
on performance rather than learning (Harlen and Deakin Crick, 2002). There is also good 
evidence that high stakes assessments make students anxious (especially females) and that 
they prefer alternative way of being assessed (ibid). 
Coffield and Williamson (2011) advocate basing curricula on the principles that ‘knowledge, 
learning and understanding emerge in a social process in which people discuss, write and share 
ideas and expertise.  They learn in the course of tackling a real problem together’ (ibid, p.27).  
This idea resonates strongly with the view of mathematics and numeracy as social practices 
that is the underlying framework for this research. Interestingly, Coffield and Williamson suggest 
that these principles are apparent in the flexible and negotiated curricula of some educational 
projects for excluded and disaffected young people. However, they also point out that ‘the well-
researched evaluations of such work rarely feed back into the practice of schools and colleges’ 
(ibid: 56).  It seems that only those ‘on the periphery’ of formal education are permitted to stray 
from the model of high stakes examinations.  This illustrates the fact that there is an 
unacknowledged assumption that sitting high stakes, timed examinations is a ‘normal’ part of 
education and alternatives are really only for those who ‘cannot cope’ with the pressure. A 
further illustration of this ‘deficit’ view is that, for adult learners, information on the RARPA13 
approach (a way to secure funding for non-accredited mathematics courses) on the 
government’s education online portal was, for a time, under the SEND section which relates to 
adults with learning difficulties and disabilities14.  
A clear symptom of how the high stakes assessment regime warps teaching and curricula for 
mathematics is the weak estimation skills of many young adults. Pepper (2014) explores 
several possible reasons for this that relate directly to school experiences. One is that other 
subjects involve fictional scenarios where answers may not be at all realistic such as talking 
animals in a story. He also blames the National tests at key stages 1 and 2 which largely assess 
accurate reproduction of facts and application of taught algorithms. The pressure on schools to 
get high grades tends to lead to teaching to these tests rather than developing problem solving 
and evaluation skills when presenting answers that make sense. Pepper suggests that the 
model of teaching that involves demonstration of an algorithm, showing worked examples and 
then setting exercises that only use that single algorithm reinforces the idea that the point of 
mathematics is to successfully apply the algorithm to obtain a correct answer rather than to 
obtain solutions to real life problems. ‘This process is likely to have led to many learners being 
 
13 The RARPA scheme (Recognising and Recording Progress and Achievement) involves a six stage process consisting of suitable 
course aims, initial assessment for individuals leading to learning goals, recording of progress against these goals, summative 
assessment evidence and monitoring of progression (Learning and Work Institute 2017). 
14 See http://send.excellencegateway.org.uk/rarpa-resources  (accessed 5.1.17) 
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unconsciously conditioned into a belief that there is no necessity for their answers to be realistic’ 
(Pepper, 2014, p.31). 
Pepper goes on to give examples of genuine student answers to Functional Mathematics test 
questions; 
The average speed of a delivery van is 400mph 
The cost of a push chair is £84,000 (Pepper, ibid, p.31) 
2.7.1 Performativity 
The current high stakes regime involves a ‘deficit’ discourse, not only for students, but also for 
teachers. This is the inevitable result of a dominant culture of ‘performativity’, a concept first 
suggested by Lyotard (1979).  
Ball defines performativity as; 
…a technology, a culture and a mode of regulation that employs judgements, 
comparisons and displays as means of incentive, control, attrition and change - based 
on rewards and sanctions (Ball, 2003, p.216). 
Teachers and schools are subject to rewards and sanctions including league table rankings, 
Ofsted Inspection grades and academisation. Individual teachers may have to put aside their 
own personal beliefs about education and comply by responding to targets (ibid). Performativity 
involves the ‘translation of complex social processes and events into simple figures or 
categories of judgement’ (ibid, p.217). According to Mansell (2007) ‘hyper-accountability’ has 
the fatal flaw that test results do not tell us anything about how hard a student or a teacher has 
worked… ‘in this state of ignorance, hyper-accountability has a solution.  It simply blames the 
teacher, who will find herself under pressure should her results fall’ (Mansell, 2007, p.80). One 
of the effects of this is for students to look to teachers to deliver the high grades that they have 
‘a right to’ rather than taking responsibility for their own learning (ibid, p.82). There is, then, a 
tendency to blame teachers for all the ills of the system and focus on improving teaching rather 
than looking to social and structural issues with the economy for explanations of ‘low skills’ and 
‘low pay’. This is despite clear evidence that socio-economic background is one of the ‘main 
determinants of performance’ in mathematics (OECD, 2010, p.9 see also Au, 2013; OECD, 
2016). For example, one government document lists teaching that is ‘not good… especially in 
maths’ as first in the list of key issues facing the FE sector (BIS, 2014).  Another recent 
publication suggests ‘Teaching quality is the most significant factor driving school outcomes’ 
(HM Treasury, 2015, p.23). While there is always room for improvement in mathematics 
teaching in FE, documents like this present a skewed perspective that deflects attention away 
from the issues caused by societal factors and high stakes testing and accountability regimes. 
These publications do not address the causes of the deeper issues of disaffection with learning 
that so many young people experience as outlined above by Coffield and Williamson (2011). It 
has been argued that the combination of high stakes assessment and deprofessionalisation of 
teachers through performativity cultures has resulted in a damaging ‘reductionist mathematics 
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pedagogy’ involving bite size learning objectives and the breaking down of complex problems 
for students (Foster, 2013).  
High stakes assessments then, are part of an accountability regime in England that is based on 
‘the presumption of prevailing incompetence on the part of educators, and …the prevailing 
incapacity of educators and schools to set standards, design curriculum, deliver instruction and 
assess learning outcomes’ (Christensen, 2000 cited in Brookhart ,2013). 
As Gardiner (2006, p.9) points out; 
...we must somehow find a way to free students and teachers from the idea that teaching 
and learning can be driven by assessment. We need to learn from (but not to imitate 
blindly) countries such as Finland, who attribute their success in recent international 
comparisons (such as PISA 2000 and PISA 2003) to a concerted policy of giving 
responsibility back to the ordinary classroom teacher (and abandoning centrally 
controlled testing). 
2.7.2 Standards 
A discussion about high stakes and accountability would not be complete without reference to 
‘Standards’.  This is a word found in many policy documents and speeches about education (for 
example McGaw et al, 2004; Hansard. House of Commons, 2013; Ofqual, 2015) and yet there 
are several ways to interpret the meaning of the word in educational terms. ‘Standard’ can refer 
to the achievement of a particular score on a particular test; but then who decides what this 
acceptable score is? A ‘high standard’ can refer either to a high pass mark on a test or to the 
fact that a high number of students passed the test.  In fact, there is a tension between these 
two ways of measuring ‘standards’; clearly the higher the pass mark is set, the fewer students 
will pass. Policy discourse in England tends to equate high standards with high test scores 
(Black, 1997) which could be considered a reductive way of looking at the value of education. 
There is an inherent danger in describing standards in terms of separate skills and concepts to 
be learned. As well as the technical skills described in the standards, the difficulty of any 
mathematical task involves aspects such as familiarity, complexity and autonomy (Burkhardt, 
2009). Thus, in order to be fair to students, tasks tend to test concepts\skills separately with no 
other cognitive load and this results in fragmented assessment which damages learning and 
has little value for developing problem solving skills (ibid).  
There is also confusion, when discussing standards, between setting an ‘expected standard’ for 
a particular group of students, usually based on average achievement, and a ‘minimum 
standard’ (Black, 1997). For example, the National tests for school pupils aged seven and 
eleven have expected target levels that are based on what the average child would be expected 
to achieve.  However, over time these seem to become targets for every child to achieve i.e. 
minimum standards rather than average attainment benchmarks. Often the standards for a 
whole cohort are set at just above the average which means that perhaps 50 – 65% of student 
will meet this standard and ‘pass’.  This means that it is highly unlikely that all students will 
achieve the standard and so the system has an ‘in-built failure system’ that results in teachers 
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and schools/colleges being blamed for not getting every student up to the standard (Hattie, 
2015). This issue has far reaching consequences for equality in society as Mackernan points 
out; 
…any examination compelled upon children…which is not designed to be passed by 
one full hundred per cent of the population, can only be described as being a 
mechanism for social differentiation.  (Mackernan, 1983, p.38) 
For GCSE mathematics, the percentage of students who achieve at least a grade C has risen 
from 45% in 1992 to 61% in 2016 (Smithers, 2014 and Ofqual, 2016a). Does this mean 
standards in education for mathematics have risen as more students have achieved the 
benchmark? Or could it mean that standards have fallen and the GCSE exam must now be 
easier as so many more people pass? The truth may well lie between these two interpretations 
but results like this illustrate the difficulty of any discussion about ‘standards’ and the drawbacks 
of relying on exam results to evaluate educational changes over time.  
A significant driver of accountability and high stakes assessment regimes is the influence of 
studies like PISA, PIACC and TIMMS which make comparisons of the skills of young people 
and adults from different countries15. These international comparisons fuel concerns about 
international economic competitiveness and ‘standards’ of education in the United Kingdom (for 
example Hansard House of Commons, 2013). PISA results are published by the Organisation 
for Economic Cooperation and Development (OECD) every few years and their power comes 
from a heady combination of guilt and hope; guilt about having a low ranking compared to 
perceived international competitors and hope that reform of education and ‘higher standards’ 
are possible (Carvalho, 2012).  
GCSEs including mathematics have recently been reformed to include more challenging 
content in an attempt to ‘raise standards’ and close the ‘gap’ between the performance of 
England and top raking countries in PISA (Gove, 2013) This reform is based on the idea that 
copying curricula and progress rates from these countries will improve the mathematical 
achievements of England’s students. This ignores the fact that there is little evidence that such 
countries succeed because of their curriculum (Brown, 2014) and takes no account of the vast 
cultural differences between nations that almost certainly play a part (Ellicock, 2016; Burdett 
and O’Donnell, 2016, Jerrim, 2014) It is interesting to note that Singapore, who is among the 
highest ranked in PISA, has now included a compulsory course assessed using collaborative 
project work (Adamson and Darling-Hammond, 2015). This move has been described as 
‘forward-looking’ (ibid) which would imply that the English system which has dispensed with any 
coursework element and has no collaborative aspects could be considered ‘backward looking’. 
One academic who was educated in China suggests that many of the East Asian nations at the 
top of PISA rankings are moving away from the educational approaches that helped them 
 
15 England currently lies 27th/70 in the rankings for PISA for mathematics (Jerrim and Shure 2016) and 14th/35 in the PIACC 2012 
rankings. (OECD nd) England is ranked around 7th in the latest TIMMS results (Grainy et al 2016) 
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achieve these results and that we should ‘ignore PISA entirely16 (Zhao, quoted in Seith, 2016). 
As I argued above, there is confusion here about what ‘raising standards’ actually means. Pring 
suggests that ‘this arises from a confusion between educational aims themselves and the 
criteria by which one might judge the aims to have been attained’ (Pring, 2014).  
As a result of the weight given by many governments to the PISA survey, the OECD now has a 
powerful influence on global education policy (Sellar and Lingard, 2013; Gorur, 2016). However, 
the results of such surveys should be treated with caution as their validity and reliability have 
been questioned (for example; Evans, 2014; Chalabi, 2013). In addition, these international 
surveys legitimise making decisions about education solely on the basis of data rather than 
including ideology or opinion and normalise ‘the systematic assessment of student literacy 
performances as a useful and trustworthy resource for the steering of educational systems’ 
(Carvalho, 2012, p.184). While it is useful to consider information and data when making 
decisions about education, data and facts always need interpretation according to our values; 
they can never lead to a conclusion through the power of logic alone17 (Biesta, 2009). If the 
purposes and values wanted for education are not opened up for debate then there is a danger 
that a ‘common sense’ view of education as being mainly about students acquiring the 
knowledge to be able to ‘do’ something economically useful will dominate (ibid). This view of 
education benefits some people much more than others and thus ensures the reproduction 
through education of social inequality (ibid).  
Interestingly, even Ofsted, surely a representative of the high stakes accountability regime, 
have decided to stop grading individual lessons on the basis that a one-off assessment is not 
representative of the quality of an individual teacher and is not therefore a valid way to assess 
(Ofsted, 2016).  Yet our education system persists in putting students through a one-off timed, 
high stakes examination to determine their progress and achievement in mathematics. 
Some critics question the need for a high stakes examination at age sixteen given that all 
students now stay on in education until the age of eighteen. Pope (2014) for example, argues 
for a pass/fail mathematics exam to be taken at any time between the ages of fourteen and 
eighteen that would fulfil the gatekeeper role of the current GCSE mathematics grade C/4.  
2.8 What Mathematics/Numeracy is Needed? 
Every assessment has to perform ‘double duty’; as well as the immediate purpose intended by 
its creators an assessment also communicates what mathematics is valued by those with the 
power to create it (Boud, 2000). Thus it is important that summative assessments measure what 
is valuable in terms of mathematics, not just what is easy to measure. So, before developing 
new summative assessments, it is useful to decide what mathematical skills and knowledge is 
 
16 Professor Zhao compared PISA to a student beer-drinking contest: ‘You’re maybe the best drinker but you’ve got to think, ‘Is it 
good for you and does it matter?’ (Zhao quoted in Seith 2016) 
17 This is referred to in philosophy as the ‘is-ought’ problem first identified by the Scottish philosopher David Hume in A Treatise on 
Human Nature (1739-1740). 
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valuable. Then, of course there is the question; ‘valuable to whom?; potential employers?; the 
government in terms of economic performance?; providers of education in terms of exam results 
achieved and funding awarded?; or perhaps even to the individual student for his/her own 
purposes?  
Current views about what school mathematics should be are often quite different. One view is 
that mathematics is the performance of routine algorithms; another sees mathematics as a tool 
to tackle ‘everyday’ or ‘real world’ problems. The former leads to assessment of achievement 
with well-defined exercises, which have a single right answer, with learners inclined to think of 
achievement as arriving at that answer. The latter looks for evidence of a capacity to tackle the 
rather messy contexts which are characteristic of every-day problems: problems for which there 
is no right answer, and where explanation of the way the problem has been defined, and of the 
approach adopted, is as important as the answer itself. Such work is much more demanding to 
guide, and harder to assess. Yet pupils taught in this way achieve as well in the GCSE as those 
taught in more traditional methods. They also take more interest in the subject, are better able 
to see mathematics as useful in everyday life and better able to tackle unusual problems 
(Boaler and Selling, 2017; Mansell et al, 2009).  
Coffield points out the critical distinction between performance and competence; 
Any response from a student (whether it be an answer to a question in class, an exam 
script, or an assignment/portfolio) can be described as a performance on a particular 
day, produced under particular circumstances (for example, a reply off the top of the 
head, a pale reflection of ill-remembered handouts, or a seriously considered and 
insightful contribution).  The art of assessment consists of making judgements from 
limited evidence, and in particular trying to infer what the relationship is between one 
particular ‘situated’ performance and the underlying competence or intellectual 
capability of the student. All sorts of social, cultural, and gender assumptions and 
stereotypes are, however, involved in making these inferences. (Coffield et al, 2014, 
p.149) 
This dichotomy between performance and competence reflects the distinction between skills 
and social practices; skills could be said to be ‘measured’ by performance on a timed test but 
competence/practice/learning needs to be assessed in a different way, perhaps though 
inclusion of social practices in assessment models. There is considerable research to support 
this distinction between performance and learning/competence (Soderstrom and Bjork, 2015). It 
has become clear that is it possible to see an improvement in performance for an individual 
without significant learning having taken place.  One study of adult literacy learning in the 
workplace confirms this; 
Policy-makers have confounded the acquisition and award of certificates with 
substantive skill improvement. This study shows that one cannot, in fact, assume that 
the award of a new qualification indicates that substantive learning has taken place. 
(Wolf and Jenkins, 2014, p.585).  
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The converse also appears to be true; learning does not necessarily translate into an improved 
performance (ibid). This is an issue of low predictive validity for some current qualifications in 
mathematics and will be recognised by many tutors in FE looking at the lower than expected 
results of diagnostic assessments in September for some of those who ‘passed’ GCSE 
mathematics the previous June. The argument is sometimes put forward that, while 
examinations only test a limited range of skills, the results ‘correlate well with richer measures 
that are better aligned with curriculum goals.’ (Swan and Burkhardt, 2012, p.4). However, even 
if this is the case this does not justify the use of narrow assessments such as GCSE 
mathematics because of the damaging effect they have on teaching and learning (ibid). An 
alternative to an aggregated final grade is a ‘descriptive profile’ of tasks achieved or stages 
reached (Gipps, 2012, p.72).  This is analogous to providing the ‘thick description’ of qualitative 
data about an individual rather than using only quantitative data. Evidence from research 
involving adult learners in England suggests that there is a virtuous cycle of practices and 
performance over time as individuals use their new skills in their lives (BIS, 2013).  
2.8.1 21st Century Skills 
A recent report suggests that the purpose of education needs to shift away from teaching 
students to follow instructions and towards enabling students to solve problems (Leadbeater, 
2016). The realisation of such a shift would involve a radical transformation of assessment for 
mathematics and numeracy towards more ‘dynamic’ models involving informal peer and self-
assessments that will deliver ‘qualitative descriptions and expert judgements of how well a 
student performs, as well as test results and grades’ (ibid, p.8). 
There is an argument that examinations should no longer require people to memorise and 
repeat information. The head of the OCR examining board, Mark Dawe, suggests that pupils 
should be allowed to use Google during examinations since interpretation rather than 
memorisation is the skill needed for modern life (Charlton, 2015).  Mazur agrees stating; 
…at work you can call whoever you want, you can google anything, yet this is how we 
assess students. So we should let people talk to each other, we should let people work 
together. We consider it cheating in that setting but not cheating when they are doing 
their jobs. So why create this artificial environment?”                                             
(Mazur, quoted in Vaughn, 2015, np.).  
Current policy seems to be travelling in the opposite direction by requiring students to memorise 
many more formulae in the reformed GCSE in mathematics (DfE, 2013). 
Mitra18 suggests that allowing discussion and internet access would require different questions 
to be asked in examinations; questions that required evaluation and analysis rather than factual 
information (Mitra, 2015). There is an expectation that collaboration in learning will increase in 
many spheres of life, including scientific research where the internet has made collaboration 
 
18 Professor Mitra is well known for his ‘Hole in the Wall’ experiment in which kiosks with computers were left in poor areas of 
rural India for children to access freely. The results showed that children can teach themselves using the internet with no adult 
supervision or intervention of any kind. 
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much easier19(Johnson, 2011). These views support a move away from traditional timed 
examinations. However, the twenty first century skills discourse is often underpinned by 
economic arguments and does not always emphasise learning for wider purposes (Greenlaw, 
2015).  
The importance of developing skills in collaboration are reflected in the fact that the PISA tests 
in 2015 included assessment of collaborative problem solving in 60 countries (OECD/PISA, 
2013). The Assessment and Teaching of 21st Century Skills project20, conducted between 
2009-2012, also emphasised collaborative problem solving along with digital literacy and 
advocated a developmental model of assessment (as opposed to a deficit model), a balance of 
assessments including use of portfolios and the creation of assessment data with ‘the capacity 
to reflect readiness to learn, rather than achievements or deficits’ (Griffin et al, 2012, p.12). This 
project also proposed that learning and assessment need to be more personalised. 
2.8.2 Workplace Mathematics 
Given the dominance of the human capital ‘deficit’ model of adult numeracy in England that 
places so much emphasis on productivity and economic outcomes, it is useful to examine 
research on the mathematics/numeracy needed in the workplace.  Is there evidence here for a 
‘skills crisis’ or pointers for what could be included in curricula and assessments? 
Research conducted in English workplaces in 2008 strongly refuted the idea of a skills crisis. 
The research concluded that adults generally ‘make do’ very effectively with the skills they have 
and respond to the demands of their jobs through informal learning if and when necessary 
(Evans and Wait, 2008). A large scale, longitudinal study of workplace literacy and numeracy in 
England concluded that employers are not concerned about the literacy and numeracy skills of 
their employees and that there was no discernible link between the small literacy gains from 
work based basic skills programmes and improved productivity (Wolf et al, 2010). Similar 
findings have been reported in Australia where the assumption that improving literacy and 
numeracy will increase productivity is also a key element in policy discourse (Black et al, 2013).  
A more recent study claimed that ‘One in eight (12%) workplaces in England report a literacy 
and/or numeracy gap whereby at least one member of staff is unable to perform certain literacy 
or numeracy tasks to the level required in their day-to-day job’ (BIS, 2016a, p.7). The same 
study goes on to reveal that less than 7% of workplaces report a ‘numeracy gap’ and found no 
significant relationship between workplaces declaring a skills gap and their productivity (ibid). 
These figures, considered alongside the highly situated nature of numeracy practices within the 
workplace, are less than convincing of the existence of a ‘skills crisis’.  Furthermore, this report 
reveals a ‘deficit discourse’ by suggesting that limited numeracy skills are ‘masked’ by the use 
of technology and peer support (ibid).  However, it could be argued that use of technology and 
collaboration with peers is a normal part of any workplace and does not need to be interpreted 
as evidence of a deficit. 
 
19 See, for example, the Open Science movement; http://www.openscience.org 
20 Project sponsored by Cisco, Intel and Microsoft. 
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A study on workplace numeracy in Denmark (Wedege, 2007) highlighted key differences 
between ‘school mathematics’ and ‘workplace numeracy’ as shown in Table 1 below. Analyses 
such as this are consistent with a view of numeracy as a social practice and thus highly relevant 
to this research. 
Table 1: Difference between numeracy at work and mathematics in school (Wedege, 
2007, p.22) 
Numeracy at Work Mathematics in School 
All numbers have units of measurement or refer 
to something concrete. 
The numbers often appear as pure numerical 
quantities. 
Numbers and tasks have to be constructed. Numbers and tasks are given. 
A task often has different solutions. A task only has one correct solution. 
Accuracy is defined by the situation. 
Right/wrong is negotiable. 
Accuracy is defined by the teacher. Right/wrong 
is not negotiable. 
Solving tasks is done through collaboration. 
Solving tasks is an individual matter, i.e. 
competition. 
Tasks are full of ‘noise’. The numbers are often 
‘dirty’. 
Tasks are cleared of ‘noise’. The numbers are 
‘clean’. 
Reality requires the use of mathematical ideas 
and techniques. 
Reality is a pretext to use mathematical ideas 
and techniques. 
Solving tasks has practical consequences. Solving tasks has no practical consequences. 
Working tasks are defined and structured by the 
technology. 
Mathematical tasks structure the teaching. 
 
It seems less surprising, having read the table, that individuals who have ‘performed well’ in 
school, perhaps gaining a high grade at GCSE mathematics, are not always immediately 
successful with the mathematics needed in the workplace (Hogden and Marks, 2013); as 
Wedege reveals, they are two distinct kinds of mathematics. Steen points out that the 
mathematics itself used in the workplace is not necessarily at a high level; 
Mathematics in the workplace makes sophisticated use of elementary mathematics 
rather than, as in the classroom, elementary use of sophisticated mathematics. Work-
related mathematics is rich in data, interspersed with conjecture, dependent on 
technology, and tied to useful applications. Work contexts often require multi-step 
solutions to open-ended problems, a high degree of accuracy, and proper regard for 
required tolerances. None of these features is found in typical classroom exercises.  
(Steen, 2003, p.55) 
This finding is supported by research in workplaces in Ireland that reveals a ‘spectrum of factors 
that complexify’ routine mathematics and potentially add to the tendency for mathematics at 
work to become invisible (Keogh et al, 2014, p.85). Recent research from England confirms that 
workplaces require ‘simple mathematics in complex settings’ and that for most jobs the level of 
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mathematics does not go beyond GCSE (Hogden and Marks, 2013, p.5). However, the same 
research recommends further mathematics courses following the achievement of GCSE that 
involve collaboration, the application of mathematics to complex authentic problems and the use 
of technology (ibid).  
2.9 Summary 
This literature review shows that, despite significant research on adult numeracy in recent 
years, there has been very little that directly relates to evaluating or developing different 
assessment models. There has been some research on adults’ attitudes and preferences for 
assessment in mathematics and this suggests that adults do not always want to work towards 
qualifications and that many prefer assessment that does not take the form of a timed test. 
However, some adults and young people like the fact that a test is a one-off event and feel that 
this form of assessment suits them. 
The importance of affective aspects of learning mathematics are reflected clearly in the 
literature with particular attention being given recently to developing resilience and a growth 
mindset. Negative attitudes have been attributed in part to high stakes timed tests and the 
detrimental effect this has on classroom teaching. Mathematics anxiety and test anxiety are 
serious issues that affect a significant number of people and these too have been linked to the 
use of frequent timed tests. The literature suggests positive attitudes towards mathematics can 
be supported by the use of open tasks and less emphasis on speed of calculation and the need 
for memorisation.  
The historical review of examinations showed how they were used from the outset as 
accountability measures and for ranking and sorting students within the English school system. 
This is still the case today to a large extent and some literature questions whether this is a 
solution to a past problem that is no longer appropriate.  
The literature revealed two approaches to assessment of particular relevance to this research; 
divergent assessment involving an open-ended approach to finding out what someone knows or 
can do and the concept of eliciting a ‘best performance’ from an individual. 
The theoretical framework of numeracy as a social practice provides an alternative view of 
numeracy to the dominant discourse of ‘skills acquisition’. This view has profound implications 
for assessment and supports a more holistic approach that incorporates choice, collaboration 
and a variety of assessment tasks rather than a one-off event such as a timed test. Such 
approaches, evidenced in the international literature, also have the potential to support the 
development of social capital as well as human capital. There is considerable literature to show 
that attempting to evaluate adult education programmes by measuring improvements in the 
mathematical ‘skills’ of the students is problematic and reflects an unhelpful binary view of 
adults as ‘having’ or ‘lacking’ such skills. 
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Similarly, within all phases of education, there is overwhelming research evidence that using 
high stakes timed examinations for accountability is damaging. The literature relates this high 
stakes approach to a culture of performativity and concerns about ‘standards’ and international 
competitiveness.  
The literature makes a distinction between attempting to assess mathematical performance and 
competence and suggests that a timed test is perhaps limited to assessing only performance.  
To assess competence more broadly tasks need to be open ended and include realistic 
scenarios that require students to make connections between mathematical topics. There is 
considerable support for this approach in the literature on 21st century skills which suggests that 
what is needed is the ability to solve problems rather than memorise facts and methods and 
demonstrate speedy calculation. Literature on mathematics needed for the workplace also 
supports this approach and reveals that usually the highest level of mathematics needed is 
Level 2/GCSE but within what is likely to be a ‘complex’ setting.
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Chapter 3. A Critical Evaluation of Assessment in Adult 
Education 
In this chapter, I critically review policy and assessment within further and adult education 
relating to mathematics and numeracy. This chapter differs from chapter two by including my 
own evaluation of the current situation for summative assessment for adult 
numeracy/mathematics. Firstly, I briefly describe the conditions in the Further Education sector 
(hereafter referred to as the FE sector) including the recent history of government strategies 
and qualifications for adult numeracy and mathematics. I then discuss adult education and 
recent funding developments.  This background information is important for understanding the 
analysis and discussion in later chapters. I then introduce and define the terms validity, 
reliability, efficiency and fairness which are used throughout this thesis.  
In the final section of this chapter, I provide a critique of the most common assessment model 
on offer to adults for mathematics; a timed test or examination.  
3.1 The Further Education Sector 
The FE sector (which is commonly taken to include adult education) in England has been 
subject to many changes in recent years. In fact, ‘policy churn’ is cited as one of the greatest 
barriers to implementing new policy and practice to engage people in mathematics and 
numeracy after the age of sixteen (The Research Base, 2014, p.11). Under the Skills for Life 
strategy (DfEE, 2001c), launched by the Labour government following the publication of the 
Moser report (DfEE, 1999), new qualifications, curricula and standards for adult numeracy and 
literacy were developed (DfEE 2001a, DfEE 2001b, DfEE 2001c). These replaced a broad 
range of qualifications and assessment models at various non-standardised ‘levels’ with more 
structured and standardised summative assessments21. However, as early as 2004 there was a 
clear shift away from the original vision of the Moser report which advocated using a variety of 
assessment methods and not just timed tests (Lavender et al, 2004). There was also criticism of 
the move towards measuring the success of the Skills for Life strategy only through completion 
of qualifications rather than broader measures of participation and also concern about the 
distorting effect on providers and learners of using only test and qualification results to evaluate 
programmes (ibid). Below Level 2 a mathematics qualification is only ‘useful’ for progression 
within FE (rather than being recognised by employers for example) so in terms of employability 
these lower level qualifications can potentially be seen negatively as an indication that the 
individual has not achieved GCSE mathematics (ibid).   
 
21 The new structure consisted of standards and qualifications at ‘Entry’ levels, Level 1 and Level 2.  Level 2 was roughly equivalent 
to a pass grade at GCSE. 
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A government report published in 2013 agreed that wider measures of effectiveness for adult 
numeracy/literacy provision were needed; 
Therefore, in understanding the contribution of adult literacy and numeracy provision, a 
focus on effects relating to qualifications, employment and wages will only tell a very 
partial story. A significant part of the skills and confidence development manifests itself 
in other types of outcome, for example relating to improved personal finances, and 
contributions to improving mental health and well-being. These outcomes will be trickier 
to quantify (and indeed monetise) but are a critical part of understanding the impact of 
basic skills provision.  (BIS, 2013, p.38) 
Despite these criticisms, the Skills for Life strategy was well regarded internationally (Carpentieri 
et al, 2015) and there is a concern that the profile of and funding for adult education and the 
capacity to deliver it in terms of teachers has fallen since the strategy ended (House of 
Commons, 2014).  
The introduction of Functional Mathematics in September 2010 as part of the reforms of 
education for fourteen-to-nineteen year olds was largely in response to employer concerns 
about basic skills (CBI, 2006, 2008) and government worries about the international 
competitiveness of the UK economy (LSN, 2007).  In his report on curriculum reforms for the 
fourteen-to-nineteen age group, Tomlinson expressed concern about the numeracy and literacy 
of those who have achieved a grade C at GCSE and discussed the need to ‘prepare young 
people for adult life…[including]...the application of mathematics in a variety of real world 
contexts’ (DfES, 2004b).  
In general, over time, the mathematics/numeracy qualifications available to adults have merged 
with those available to fourteen-to-nineteen year olds with little or no acknowledgement of the 
potentially different needs of adults (Lavender et al, 2004). This trend looks set to continue with 
an alignment of qualifications available for adults taking their first Level 2 mathematics 
qualification to what is available for sixteen-to-eighteen year olds (SFA, 2016). With the recent 
demise of the ‘Skills for Life’ strategy and all the qualifications that were developed under its 
umbrella, adult learners now usually aim to complete either Functional Mathematics 
qualifications or GCSE mathematics as do young people in the FE sector. Both of these are 
timed examinations taken under test conditions. The most recent government initiative makes it 
very clear that GCSE Mathematics is the ‘gold standard’ that learners of any age should be 
aiming to achieve. Functional Mathematics is now viewed largely as a ‘stepping stone’ towards 
the ultimate goal of GCSE mathematics for all learners (BIS, 2014). Although GCSE 
mathematics has recently being reformed ‘to take account of real world contexts’ (ibid, 2014), it 
is still a timed, paper based examination that will not allow the collaboration, discussion or use 
of external sources that accompany the solving of many numerical problems in non-classroom 
situations. Several researchers make the point that adults are positioned as lacking agency, 
with their lifetimes of acquired mathematical knowledge undervalued by being required to follow 
curricula and complete summative assessments designed for sixteen year olds. (see for 
example Coben and Fitzsimmons (2009), MEI (2011) and Hillman (2014)).  
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3.2 Adult Education 
For funding purposes in England an adult is a person who is nineteen or older (ESFA, 2018a). 
Adult learners are a hugely varied group who often return to learning voluntarily and have 
responsibilities such as work and family that can make it hard to study (Safford-Remus et al, 
2016, p.3). In the past adult education was distinct from technical and vocational training and 
general further education with a focus on adults beyond the compulsory and tertiary education 
phases (Derrick and Ecclestone, 2006). Adult education was characterised by a lifelong learning 
discourse and non-compulsory attendance with many courses being unaccredited and 
unrelated to work (ibid).   However, in 2001 adult education became part of the Learning and 
Skills Sector (another name for the FE sector) which has resulted in a much narrower focus on 
courses that are perceived to support employability (ibid).  Courses in Adult Numeracy are in 
this favoured group and are funded by the government up to Level 222 (GCSE level). Adult 
education is now less distinctive from general further education than in the past and, similarly, 
adult numeracy may not be seen as distinct from general mathematics/numeracy education; in 
many cases providers offer adults the same qualifications as younger students on vocational 
courses.  
Recent policy documents about mathematics and numeracy often hardly mention adult learners 
at all (BIS, 2016b and ETF, 2015 for example); an absence referred to as ‘silences’ in the text 
by Daugherty and Ecclestone (2008, p.153) and as a ‘glaring omission’ by the National Union of 
Students (NUS, 2013, p.14).  A recent review of adult mathematics by the International 
Congress on Mathematical Education confirmed that, while there has been an increase in 
research on adult mathematics over the last 25 years, it is ‘not mainstream’ and much of it ‘lies 
hidden in doctoral dissertations and conference proceedings’ (Safford-Remus et al, 2016, p.1). 
Funding for adult mathematics in England falls under the Adult Education Budget administered 
by the Education and Skills Funding Agency. There is a legal entitlement to free mathematics 
education for those over 19 years old who have not yet achieved GCSE grade 4 (ESFA, 
2018b). It is expected that the majority of adults will take courses leading to qualifications from 
an approved list (ESFA, 2018b) examples of which are discussed in Appendix 1. The report 
from the ‘National Inquiry into the Future of Lifelong Learning’ revealed that the English 
education system seriously skews funding towards those under 25 years old and undervalues 
the benefits of education for adults. The report claims that the education system gives priority to 
skills-based learning over broader, more liberal approaches and thus perpetuates inequalities 
(Schuller and Watson, 2009).  Since the report was published austerity measures have seen 
funding for adult education cut year on year (Association of Colleges, 2015). It is not surprising 
then that the number of adults on mathematics/numeracy courses has fallen steadily over the 
last few years from 747,928 in 2012/13 to 524100 in 2016/2017 (SFA, 2017, p.14).  
 
22 Level 2 is the highest level in the Adult Numeracy Core Curriculum (DfEE 2001a) and attainment of a qualification at this level is 
considered equivalent to a GCSE pass. 
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The government intends to devolve budgets for adult education to ‘local government areas’ by 
September 2018 (SFA, 2016) and a welcome aspect of this change is the inclusion of funding 
for programmes that do not lead to qualifications through what is termed ‘local flexibility’ (ESFA, 
2018a, p.22)23.  An interesting recent development is a pilot programme called the Citizens’ 
Curriculum which involves local providers negotiating a curriculum with adults that may involve 
aspects of numeracy, literacy and ICT (Stevenson et al, 2016). Introducing an element of choice 
for adults about what and how they learn is a move in a positive direction. However, concerns 
for the economy and employability seem to be the main drivers for funding this programme and 
the pilots have been evaluated in terms of a monetary ‘public value’ calculated for employability, 
attitudes towards learning, social and civic engagement and self-efficacy (ibid, p.6). The 
language used in the report on pilot programmes is that of ‘blame and shame’; the ‘9 million 
adults’ with low literacy or numeracy skills are described as the ‘Achilles’ Heel of our economy 
and society’ and this is described as ‘shocking’ and ‘shameful’ (ibid, p.5) It is made clear that 
unaccredited programmes like the Citizens’ Curriculum are intended for ‘hard to reach and 
‘disadvantaged’ learners with a view to supporting them into further study or work (ibid). There 
is therefore no real shift towards alternatives to qualifications (usually via timed examinations) 
for ‘engaged’ students who are ‘easy to reach’. The underlying economic discourse behind 
funding for adult learning is made abundantly clear in this statement about the Adult Education 
Budget; 
Its principal purpose is to engage adults and provide the skills and learning they need to 
equip them for work, an apprenticeship or further learning. It also enables more tailored 
programmes of learning to be made available, which do not need to include a 
qualification, to help those furthest from learning or the workplace.  (SFA, 2016, p.3) 
Positioning adult learners as ‘lacking’ basic skills is a rather convenient way for the government 
to blame this group for the country’s poor economic performance (Black and Yasukawa, 2014). 
Another argument is that the impact of education is constrained ‘by wage systems and norms, 
and the broader structure of the opportunities for better paid and more rewarding work within 
the labour market.’ (Keep, 2014, np). This argument is supported by Jacobson who claims that 
capitalism itself produces instability in the economy and this limits how effective education can 
be in realising goals relating to social mobility and employment (Jacobson, 2016, p.3).  
There is a growing concern over the future of adult education; in January 2017 over 60 MPs 
wrote to the Skills Minister pointing out the 40% funding cut for adult learning between 2010 and 
2015 and asking that he publish ‘a national strategy that works across departments in 
recognition of the huge range of beneficial outcomes that adult education has for individuals, 
our economy and society in general’ (Gavin, 2017).  
 
23 This funding is linked to providers using the RARPA scheme (Recognising and Recording Progress and Achievement) involving a 
six stage process consisting of suitable course aims, initial assessment for individuals leading to learning goals, recording of 
progress against these goals, summative assessment evidence and monitoring of progression (Learning and Work Institute 2017). 
  Chapter 3 Critical Evaluation of Assessment 
47 
 
3.3 Assessment Principles 
In this section I introduce and define some key terms relating to assessment principles. These 
terms will be used in later sections of this chapter to critically evaluate timed tests for 
mathematics and also when discussing teachers’ perceptions of alternative assessments in 
chapter seven and evaluating the Connected Assessment model in chapter eight. The basic 
assumptions which underlie current assessment regimes are, firstly, that people have skills or 
qualities that are in some way measurable and, secondly, that the job of assessment is to find 
and measure these skills or qualities; a positivist position (Morgan, 1999).  It is a belief in this 
‘truth to be discovered’ about individuals that results in the principles of assessment outlined 
below. Morgan argues that even ‘reform’ assessment movements that concern themselves with 
these principles are, to some extent, influenced by positivist assumptions. This view seems 
particularly relevant for mathematics assessment where specific qualifications have such a clear 
gatekeeper role.  However, there is a danger that ‘alternative’ assessments may make the rules 
for success less clear and make it difficult for some individuals to know how much ‘real life’ to 
include in school mathematics assessments (ibid). 
Given the importance of high stakes tests to our education system, discussed in section 2.7, it 
would be reasonable to expect an emphasis on test design and the importance of testing 
appropriate aspects of performance.  However, one commentator notes that ‘this central 
responsibility of test providers and those that commission test design is widely ignored, and 
sometimes denied. Their focus is on the statistical properties of the test and the ‘fairness’ of the 
procedures…’ (Burkhardt, 2009, p.5).   
3.3.1 Validity 
The result of any assessment has no intrinsic value in and of itself; its value lies in the 
interpretation of the result as representing the acquisition of some specific knowledge or ability.  
How well the assessment outcome reflects this acquisition is a measure of its validity. 
Discussions in this area often refer to several types of validity; for example, content validity – 
the appropriateness of the test content for the aims of the assessment; construct validity – how 
well the test measures the underlying skills or attributes of interest and criterion-related validity 
– how well the test assesses a person’s performance against a specific criterion (Gipps, 2012).  
Criterion-related validity can be described as either concurrent (i.e. how well does the test 
demonstrate a candidate’s current ability to perform against the criterion?) or predictive (i.e. how 
well does the test predict future performances against the criterion?) (Crisp, 2009). However, 
there is an argument suggesting that all types of validity actually feed into and affect construct 
validity so that this breakdown into subtypes is of limited use (Crisp, 2009). Nevertheless, one 
type of validity that I feel is relevant to this research is that of consequential validity which looks 
at the positive and negative effects of an assessment such as the way test results are used, the 
potential effects on teaching and any social consequences (Messick, 1989). I would argue that 
consequential validity is negative for high stakes assessments such as GCSE mathematics.  
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3.3.2 Reliability 
Any assessment should aim to maximise reliability; how ‘repeatable’ the result is. Sources of 
unreliability include that fact that, if the test were to be taken again (with the assumption that no 
learning has taken place in between) then test markers may be more or less generous, students 
may perform better or worse and the particular questions selected for the test may give an 
advantage to some students over others (Wiliam, 2000). It follows that one way to increase 
reliability is to have a detailed mark scheme and robust standardisation processes to promote 
consistency between different markers. Wiliam uses the idea of a ‘true score’ to illustrate that, 
even assuming a highly reliable test, a simulation of National Curriculum Test results from Key 
stages 1 – 3 reveals an expectation that 24% of candidates would be awarded the ‘wrong’ level 
by Key Stage 3 (ibid, p.3). Black goes on to suggest that many aspects of assessment are 
poorly understood even by teachers and that the ‘very limited reliability of external 
tests…command a degree of confidence which they do not deserve, to the detriment of other 
methods’ (Black, 1997, p.158). Similarly, for A-level and GCSE examinations, around 80% of 
test score variability can be explained by the underlying variance in ‘true score’ and the 
remaining 20% is random error variance (Bramley and Dhawan, 2010). Wiliam advocates wider 
use of teacher assessment as a way to increase reliability24 and reminds us that test results can 
be ‘wildly inaccurate for individual students, and therefore high-stakes decisions should never 
be based on the results of individual tests’ (Wiliam 2000, p.2). In general, a wider range of 
creative outcomes in assessment tends to reduce reliability but this can be seen as ‘a harsh but 
necessary trade-off’ (Oates, 2013, p.6) and one that I intend to accept in this research. After all, 
having high reliability in an assessment is of limited use if validity is low and the assessment is 
not measuring the right thing. In acknowledging that many adults ‘use’ their mathematics 
qualifications at Entry levels and Level 1 to progress onto studying mathematics at Level 2 or 
GCSE, perhaps the reliability of such qualifications becomes less important; 
On reliability, there is less of a need for an assessment to be reliable if it is meant, 
primarily, to be used within a class, or within a school. There is no need to put in place 
moderation procedures for routine in-class summative assessments when their main 
purpose is to provide a platform for further learning. They are only necessary when the 
data from assessments are to be used externally.  (Mansell et al, 2009, p.15) 
3.3.3 Generalisability 
Generalisability can be thought of as ‘a concept which links reliability and validity’ (Gipps, 2012, 
p.65) and refers to the extent to which the results of an assessment (which can only ever be a 
sample of the skills being measured) can be taken as representative of performance across the 
wider set of skills. In this thesis an alternative approach is taken that is less concerned with 
sampling and generalisability and more interested in ‘eliciting best performance within a 
meaningful and well explained context.’ (ibid, p.65). 
 
24 Use of teacher assessment would effectively increase the testing time available and this would increase reliability. 
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3.3.4 Efficiency 
Assessments vary in terms of how easy they are to set up, administer, carry out and mark. For 
example, an assessment that consists of an observation by one person of another as they 
complete a task could be considered as being low in efficiency since one assessor can only 
assess one candidate at a time. In contrast, a timed examination allows a few invigilators to 
assess many candidates at the same time. Efficiency is essentially concerned with the cost of 
an assessment model, usually in terms of time and money, and the practicalities of carrying it 
out. 
3.3.5 Fairness 
Traditionally, assessments have been considered ‘fair’ if everyone takes the same test within 
the same time limit (Black and Wiliam, 2007). However, it is also acknowledged that this is not 
fair for some groups of learners such as those with a learning difficulty or a disability as this form 
of assessment would put them at a disadvantage by not allowing them to demonstrate their 
learning. I suggest that a timed test puts many more students at a disadvantage than is 
currently acknowledged. This could include those with mathematics anxiety or test anxiety as 
well as those who would simply prefer other forms of assessment and who could demonstrate 
their learning or ‘perform’ better under different conditions. As Black and Wiliam point out, 
Higher Education courses routinely include non-uniform assessment methods such as projects 
and coursework and their argument is compelling that these broader approaches to ‘fair 
assessment’ should not be limited to certain populations such as those with disabilities or higher 
education students but available to all (ibid, 2007).  I would argue that allowing individuals to 
routinely choose from a range of assessment options would have the potential to eliminate the 
‘disability’ for some individuals; they would simply be choosing the assessment option that best 
suits them and allows them to produce their ‘best’ performance25.  
3.4 Critical Evaluation of Timed Tests 
In this section I apply some of the principles of assessment outlined above to critically evaluate 
timed tests, looking in particular at features such as the use of a time limit, the need for reading 
and writing and use of calculators. 
3.4.1 Time Limits in Examinations 
Construct validity can be weak in any given assessment for two main reasons; ‘construct 
underrepresentation’ where the test misses out key aspects of the construct being assessed (for 
example a mathematics test that did not include drawing graphs where this was a key skill to be 
assessed) and ‘construct irrelevant variance’ where to be successful the test requires 
 
25 This would be in keeping with the social model of disability that would suggest that it is the nature of the assessment itself that 
disables a person. 
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candidates to have skills in areas not overtly being tested (for example a mathematics test 
requires skills in reading and writing in English)(Crisp, 2009). 
It is clear that a timed test will always have limited validity compared to using a range of 
assessments to award a qualification (ibid, 2009); the more ways used to assess a construct, 
the more likely it is that construct validity will improve and construct irrelevant variance will be 
minimised. 
I argue that having a time limit in an examination is itself a construct irrelevant variable. I 
concede that taking several hours to complete a simple calculation is not going to be particularly 
useful in the real world, but timed tests place an unwarranted emphasis on speed. A useful 
distinction can be made here between ‘pure power tests’ designed to measure knowledge alone 
and ‘pure speed tests’ designed to measure speed of cognitive processing (Gullikson, 1950). In 
reality, most examinations claim to be power tests but have a time limit for administrative 
convenience (Lee and Ying, 2015). A test is said to be ‘speeded’ if the time limit affects test 
performance in any way (ibid). If part of what is being measured is the ability to work under time 
pressure, then speededness is a valid feature of a given test. Given the absence of ‘working 
within time limits’ as a construct being tested in current summative assessments for 
mathematics, I conclude that speededness reduces validity.  A search for ‘speed’ in the GCSE 
subject content and assessment criteria (DfE, 2013) has only three results, all of which refer to 
calculations involving speed, distance and time.  The assessment objectives make no mention 
of the need to achieve each one within a time limit26. If these assessment objectives are taken 
as the constructs being measured, then a time limit is indeed a construct irrelevant variable. 
According to Lu and Sireci (2007); ‘When tests are not intended to measure speed of 
responding, speededness introduces a severe threat to the validity of interpretations based on 
test scores.’ (ibid, p.29). Given the prevalence of timed tests, it is reasonable to assert that ‘the 
time limits associated with tests should be defended through empirical research’ (ibid, p.36).  
Yet I was unable to find any sources that have researched the validity of setting time limits for 
mathematics tests other than those discussing learners with specific difficulties i.e. the issue of 
allowing extra time rather than whether there should be time limits at all (see for example Gregg 
and Nelson, 2012). This finding is particularly relevant given the negative effect a time limit can 
have on some people in terms of test anxiety and/or mathematics anxiety. I accept that some 
students enjoy the challenge of timed examinations and, perhaps for them, this brings out a 
‘best performance’.  However, this mode of assessment does not allow everyone to ‘do their 
best’ given that anxiety inhibits working memory (Boaler, 2016). In addition, the common use of 
time limits for mathematics examinations contributes to the widely held belief that being good at 
mathematics means being fast at calculations.  This can lead to overemphasising speed by both 
teachers and students despite the fact that the ability to calculate quickly is just one of many 
aspects of learning mathematics and possibly not even the most important (Seeley, 2009). As a 
consequence, some individuals decide early in their school careers that they are not good at 
mathematics based on evidence that they are not fast enough with calculations. Clearly fast 
 
26 Similarly, the Functional Mathematics skills standards do not mention the need to complete tasks within a time limit (Ofqual, 
2011a). 
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recall of facts and the ability to perform fast and accurate calculations are both positive and 
potentially useful attributes for individuals.  However, there needs to be a balance in curricula 
and assessment regimes that give students a positive view of themselves as users of 
mathematics. Rethinking the wide use of mathematics examinations with arbitrary time limits 
might be a good start.  
Taking a timed test in mathematics does have some benefits. Using a timed test taken under 
strict examination conditions is efficient and cheap in terms of time, logistics and staffing costs. 
Many students can take a test at the same time in a large room overseen by perhaps two or 
three members of staff acting as invigilators. However, the cost of examination entry fees is an 
‘outrageous expense to FE Colleges’ (Hunt quoted in Belgutay, 2018, np) who spent £174 
million on examination fees in 2016-2017 (ibid, 2018, np). Standardised tests are comparatively 
quick to mark and are perceived to have high reliability through detailed mark schemes and 
rigorous moderation and training for markers. Some people would argue that test taking under 
strict examination conditions is the only way to minimise cheating and ensure the authenticity of 
a student’s performance. Despite this, cheating by both teachers and students in examinations 
appears to be rising (York, 2018). As things stand, taking a timed examination is the only way to 
gain a recognised qualification such as GCSE mathematics that is an entry requirement for 
courses of further study and entry to certain professions such as nursing and teaching. For 
some adults, this is the ultimate affirmation of their ‘success’ in a subject perceived as difficult 
and at which they have not achieved in the past. For others, already happy with their numeracy 
skills, this achievement confirms their prior knowledge and current competence. Preparation for 
timed examinations involves revision of key concepts and practice for sustained concentration 
and work under pressure. The benefits of testing in terms of retrieval and retention of concepts 
are well understood (Roediger et al, 2011). For some students, this practice in managing timed 
examinations may be useful preparation for courses of further study that also use timed 
examinations or for entry examinations such as those for the armed services or police force. 
The key point here is that this is only appropriate for some learners where this fits with their 
purposes and interests. 
What is of particular concern in this research is the evidence that repeated use of timed 
tests/examinations tends to promote a fixed mindset/performance goal orientation and can lead 
to mathematics anxiety (Boaler, 2012).  This is not perhaps surprising given that timed 
examinations are all about performance on a particular day of particular tasks.  It is likely that 
this negative effect is exacerbated when timed tests have high stakes (see section 2.7). This 
link is particularly disturbing in light of the requirement in England for students to retake GCSE 
mathematics, potentially several times, during their post-sixteen studies. These students have 
experienced significant ‘failure’ in timed examinations and may have developed a fixed 
mindset/performance goal orientation as a result. This is very likely to take the form of an 
internal conversation about themselves that they just are no good at mathematics. For these 
students, studying for a qualification in Functional Mathematics rather than resitting GCSE 
offers them the potential to take a test when they are deemed ready by their tutors and this may 
reduce further damage to self-esteem for some students. Better still would be to be able to offer 
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a choice of assessment methods to individuals such as the ones developed in this research. I 
could suggest that adults need to find ways to manage and reduce ‘their’ anxiety but this 
approach assumes that the anxiety is somehow located within and belongs to the individual 
concerned; a medical model of disability.  In this research I am approaching issues from a social 
perspective and take the view that educational norms within our society such as an emphasis 
on speed and timed examinations for mathematics have created anxiety in some people; it is 
not their anxiety; it is ours as a society. If mathematics anxiety or test anxiety were defined as 
disabilities then they would come under the Equality Act (2010) and ‘reasonable adjustments’ 
would have to be made. 
3.4.2 Reading and Writing in Examinations 
Usually mathematics tests and examinations involve candidates demonstrating their skills 
through writing down answers and explanations. The validity of assessing in this way can be 
called into question on the basis that reading and writing are not the skills being assessed; they 
could be described as containing significant construct irrelevant variance. Assessing using a 
written exam is partly measuring how good individuals are at timed tests and memorising facts 
and procedures. Educators need to ask; ‘what skills or constructs do we really want to assess?’ 
and the answer is; ‘how well an individual has understood mathematical concepts and 
relationships and whether they can solve real world problems involving numbers and shapes’. 
Test results are used as a proxy for these skills and, arguably, they are not a very good proxy.  
Some evidence for this assertion comes from the world of nursing where poor results on 
mathematics tests by nurses has not been reflected in high numbers of drug miscalculations in 
practice (Wright, 2007). Similarly, low levels of numeracy suggested by the results of surveys 
such as the Skills for Life survey (BIS, 2012) only provide evidence that adults sometimes do 
poorly on tests. Reading and writing can present a particular barrier in timed tests for adults with 
low levels of literacy and those for whom English is a second language (Woolley, 2013). As I 
discuss in chapter four, many of the adults who took part in this research were not born in the 
UK so language could potentially be a barrier to their success in a timed examination. Although 
the same argument could be made that speaking and listening are also construct irrelevant, 
introducing the possibility of adults using these skills within summative assessment for 
mathematics, perhaps though giving verbal explanations of their work for example, would 
increase the range of options available to them. I suggest that this would improve validity 
compared to a timed test. 
3.4.3 Memorisation and Use of Calculators in Examinations 
Discussions about memorisation bring up the debate about use of calculators in mathematics 
examinations: if a calculator can be used why should anyone learn to do arithmetic at all?27 One 
suggestion is that it is useful to know when to use each of the four numerical operations, when a 
percentage is appropriate or when the situation involves ratio and proportion; a calculator 
 
27 For example, the Computer-Based Maths project proposes a curriculum that moves away from spending most of the time 
learning hand calculation techniques.  See http://www.computerbasedmaths.org/ 
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cannot tell you these things. Arguably it shows a deeper understanding to know what 
mathematics to use than to be able to calculate accurately without understanding or application 
to a context. What is the use of being able to multiply without a calculator if you do not know 
when to use multiplication in your daily life? There is another argument that knowing how to 
calculate is of value for its own sake; not every skill or piece of knowledge has to be applicable 
to be valid or worth learning. Overall, hand calculating does have value because it may lead to 
deep understanding of what each operation actually is; an ‘at homeness’ with numbers.  
Memorisation of some number facts can be very helpful to free up cognition for engaging with 
more complex problems and calculations.  However, memorising is not the primary skill to 
promote in a mathematics/numeracy classroom and it could be argued that requiring 
memorisation of facts and formulae is yet another construct irrelevant variable that reduces the 
validity of mathematics examinations. Unfortunately, recent changes to GCSE examinations 
require more formulae to be memorised and the proposed changes to Functional Mathematics 
examinations will introduce a non-calculator paper from September 2019 (Ofqual, 2017a). This 
is despite clear research evidence that a focus on memorisation and speed actually impairs 
learning of mathematics (Boaler and Zoido, 2016).  
An argument frequently heard about calculators is that students can become reliant on them 
and they become ‘deskilled’ in basic computation as a result (Ward, 2012). There is even 
research to support the claim that in timed tests those who use a calculator more often actually 
complete fewer items (Dowd Scheuneman et al, 2002). Use of a calculator in a mathematics 
examination also brings up questions of reliability and validity. In most situations away from the 
classroom, adults have calculators available and will use them as needed. Thus it can be 
argued that including papers that do not allow calculator use (like the non-calculator GCSE 
mathematics paper) reduces the content validity of such tests (Bing, Stewart and Davison, 
2009). Another viewpoint suggests that use of a calculator is likely to increase test scores 
overall and may reduce the range of scores and potentially reduce reliability as a result (ibid).  
However, the assessments I propose in this research are unlikely to result in a grade or 
percentage mark so these issues of reliability are less important and I intend to allow use of a 
calculator during any assessments developed.  I consider this an inclusive approach consistent 
with numeracy as a social practice. 
The results of timed mathematics tests like GCSE and Functional Mathematics will only tell us 
how good a person is in that context.  Results may severely underestimate an ability to carry out 
numerical tasks within the situated practices of life.  The validity of this way of measuring 
numeracy ability must therefore be questioned (Papen, 2005). The central issue for any type of 
assessment is that it is not asking ‘can you carry out this task effectively?’ rather it is asking ‘can 
you demonstrate that you can carry out this task effectively?’ The two questions are really quite 
different especially where assessment requires a written explanation of mental processes. Often 
mental arithmetic is not simply an ‘in your head’ version of a written method and some students 
find it frustrating and difficult to have to ‘translate’ their thoughts on to paper for assessment 
purposes. Green and Howard point out that ‘testing need not be about the recall of chunks of 
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knowledge from an externally defined curriculum under controlled conditions, as in an exam; it 
is possible to test practices…’ (Green & Howard, 2007, p.19).   
I have now looked at several aspects of mathematics examinations that I consider reduce their 
validity; a time limit, the need to be able to read and write, the need for memorisation of facts 
and formulae and the use of non-calculator papers.  I could also add other aspects of ‘exam 
technique’ such as understanding the layout of the pages and where to write answers, how 
many marks are allocated to each question and checking answers. Assessment can be 
considered as a value-laden social practice (Wall et al. 2014) with its own set of privileged 
practices. I refer to these as ‘assessment literacies’ in other words, specific skills needed in 
order to succeed while being assessed.  My argument is that, in the case of a timed test, these 
do not relate to the subject content in any way. Many of these assessment literacies are 
mentioned by the adults interviewed for this research and explored in depth in chapter six. 
Taken together, these assessment literacies act as extra barriers to achievement in 
mathematics and are part of the ‘gatekeeper’ role of qualifications in mathematics discussed in 
the next section that ensures that only some people ‘succeed’ and are permitted to go on to 
further study. 
3.5 Assessing Adult Numeracy and Mathematics 
Swain et al (2008) suggest that there are five fundamental issues with trying to assess progress 
in adult numeracy: numeracy, literacy and language are hard to separate into discrete entities; 
adults’ numerate practices are deeply embedded in contexts and may not be recognised as 
mathematics; numeracy skills may be quite fluid and not stable over time; some adults have 
strong negative feelings or anxiety about mathematics and finally, recreating real life 
mathematics problems in a classroom setting can be very difficult. 
Mason and Johnston-Wilder (2004) compare assessing in mathematics to the Turing test28 and 
The Chinese Room29; 
As a teacher trying to assess what learners know, the problem is very similar: you set 
them some questions and then from their responses you want to judge the depth of 
their understanding. But all you have is their answers. So you grade their answer 
against a prepared answer sheet, and where the candidate deviates, you assess the 
correctness of their argument. Might they have simply memorised sufficient problem-
types so as to recognise the type and then reproduce the technique but with no real 
understanding of what they were doing or why the technique works?                                                      
(Mason and Johnston-Wilder, 2004, p.308) 
 
28 A computer passes the Turing test (devised by Alan Turing) if it is mistaken for a human being more than 30% of the time in a 
series of keyboard ‘conversations’ with a person.   
29 The Chinese Room is a thought experiment suggested by John Searle in which a non-Chinese speaker in a locked room responds, 
in Chinese, to Chinese characters passed under the door by referring to dictionaries and thereby may convince those outside the 
room that they speak Chinese. 
  Chapter 3 Critical Evaluation of Assessment 
55 
 
When the adult basic skills movement began in the mid 1970s the focus was very much on 
literacy rather than numeracy and assessment was mostly informal and formative in nature 
(Brooks et al, 2005).  Despite a feeling that more structure was needed to allow learners to 
record their progress there was also strong resistance to using tests for adult literacy or, indeed, 
any kind of summative assessment (ibid, 2005). The first tests for adult numeracy did not have 
a summative purpose for individual learners but were developed in the early 1980s for use in 
National surveys of basic skills (ibid, 2005).  
Accreditation has been defined as; ‘The action or process of officially recognizing someone as 
having a particular status or being qualified to perform a particular activity.’ (Oxford Dictionaries, 
2017). The first use of the word ‘accreditation’ for adult numeracy relates to the ‘Numberpower’ 
system developed by the Adult Literacy and Basic Skills Unit in the late 1980s which allowed 
learners to gradually build up evidence of meeting a set of standards in a portfolio and record of 
achievement.  This system used the formative assessment that had been traditional in adult 
literacy teaching to evidence progress and reward learners with a certificate of achievement. 
While I am not necessarily advocating a return to previous assessment approaches such as 
Numberpower, I found it useful to reflect on any strengths and weaknesses of such approaches 
used in the past when developing the Connected Assessment model in this research. The 
experiences of teachers who used Numberpower are discussed in chapter seven. 
In the 1990s there was a profound shift in assessment practices for adult basic skills.  During 
this decade there were seven National surveys involving adult numeracy and they all used 
some element of quantitative testing. Attainment tests have remained the focus of government 
policy for adult numeracy (and literacy) ever since (Brooks et al, 2005).  
Current options for summative assessment for adult mathematics include GCSE mathematics 
and Functional mathematics (both use a timed written test) along with various Awards and 
Certificates (that use short classroom based tests or portfolio approaches). There is also the 
option for non-accredited learning which can be funded through the RARPA scheme.  A more 
detailed description and analysis of these options can be found in Appendix 1. 
3.6 Summary 
In this chapter I have outlined some recent history in in terms of government policy and funding 
for adult numeracy/mathematics in England. This history has included a discussion of the well-
funded Skills for Life strategy that ran between 2001 and 2011 and the more recent focus on 
economic drivers and younger learners in the context of austerity that have resulted in cuts in 
funding for adult learning. Some principles of assessment were defined and features of timed 
tests that arguably reduce their validity were discussed.
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Chapter 4. Methodology: A Critical, Participatory Approach 
4.1 Approaches Used 
4.1.1 Research Methods Used for each Research Question 
It is important to keep the research questions in mind when planning research methods so I list 
these below along with how I conceptualised three phases for this research. Each research 
method listed is then discussed in detail in following sections including both data collection and 
analysis. 
RQ1:  What attitudes towards a timed mathematics test do adult learners and teachers 
have? What reasons can be found for these attitudes? 
RQ2:   Do adult learners have a fixed or growth mindset about learning mathematics? What 
reasons can be found for these attitudes? 
RQ3:  What are the perceived strengths and weaknesses of different summative 
assessment approaches for mathematics? 
RQ4:  What alternatives to a timed test could be developed that reflect 
mathematics/numeracy as a social practice, as a collaborative, context dependent 
phenomenon? 
RQ5:  What are the strengths and weaknesses of the assessment methods developed? 
Phase 1 – first investigative phase asking, ‘what is the problem?’  RQ1, RQ2 
• Literature review – what does the literature tell us about this issue? 
• Critical review – what are the issues around current assessment approaches? 
• Interviews - find out from adults their attitudes to timed tests and what experiences may 
have resulted in these attitudes – is there an appetite for alternatives?  
• Teacher survey – what are teachers’ views on timed tests? 
Phase 2 – second investigative phase asking, ‘what are some possible solutions?’  RQ3 
• Interviews and Focus group – what ideas do adults have for alternatives to timed tests? 
• Teacher survey – what do teachers think about alternative assessments? 
• Development of Connected Assessment model with adult learners 
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Phase 3 – action research phase developing, trialling and evaluating out the Connected 
Assessment model with adult learners.  RQ4, RQ5 
• Support group Making Connections sessions to generate and try out some methods 
with a group of adult learners 
• Evaluation of support group sessions through discussions with learners and tutor 
• Summer school Making Connections sessions using refined approaches with second 
cohort of adults 
• Final evaluation of Connected Assessment model 
• Discussion of findings with teachers and managers at adult education provider 
4.1.2 Justification of approaches used 
This research uses largely qualitative methods within a methodology combining elements of 
interpretative, post-positivist, critical theory and participatory action research approaches. These 
methodologies reflect the theoretical framework of numeracy as a social practice which 
underpins this research.  
Qualitative methods such as semi-structured interviews, observation and case studies have 
been used successfully within the field of adult numeracy in the many and various projects that 
came out of the Practitioner-led Research Initiative (Hamilton and Wilson, 2005). Many of these 
projects involved small scale action research; for example, the “Click” project used semi-
structured interviews to facilitate the completion of the ‘Catching Confidence’ tool developed by 
NIACE (2005a) in which learners place coloured stickers on a simple grid to reflect their level of 
confidence in a variety of situations (Pilbeam and Worthy, 2006). Other projects such as ‘Soft 
Currency’ had overtly political aims often associated with action research which included a 
restoration of control of the adult education agenda to learners and teachers (Gorman et al, 
2007). The authors of the project report point out that action research often starts off as rather 
‘ill informed’ and methodology develops and is refined as part of the research rather than being 
planned at the beginning (ibid). 
Action research has also been used within adult numeracy in Scotland, for example to promote 
the use of digital technologies in adult numeracy learning (Coben et al, 2007b). The individual 
projects included a diverse range of topics including designing webquests, using photography to 
bring the outside into the classroom and promoting learning numeracy in the workplace (ibid). 
Teachers involved reported benefits of taking part that are relevant to this research such as ‘the 
opportunity to discover new topics, equipment and approaches’ (ibid, p.34).  
An Australian project involving action research is particularly relevant here as it involves 
teachers developing ‘holistic’ assessment models with their adult numeracy learners (Marr et al, 
2003).  The Holistic Adult Numeracy Assessment (HANA) project developed a model or 
metaphor of holistic assessment (Figure 1).   
The HANA project is useful to draw on in terms of methodology in two ways; firstly, the 
importance of involving adults in the research;  
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…the need to involve students in the assessment process was mentioned 
by several of the teachers interviewed…the students are adults, so they 
have their own perceptions of what they can and cannot do…students will 
not be happy unless they can see the improvements in their skills. 
Someone else telling them that they have achieved is often not enough. 
(ibid, p.18) 
Many teachers in the project negotiated summative assessment with the adult learners in their 
classes, either by giving learners a choice within a task framework, giving learners assessment 
criteria and getting them to design their own task to meet these or by negotiating a project from 
a learner-initiated question or issue (ibid).  This research used two of these approaches to 
negotiated assessment. There are difficulties with negotiated assessment such as the choice of 
context being unsuitable or requiring mathematics that is too difficult or unfamiliar to the learner 
(or teacher). The role of the teacher here is to keep in close communication with learners to 
monitor projects and help to steer them in a useful direction. 
 
 
 
 
 
 
 
 
 
  
The second point I took from the HANA project was the need to allow adults to discuss and 
generate ideas in groups before launching into a specific task. I have incorporated this into both 
the focus group and in the Making Connections course as discussed below. 
4.1.3 Post Positivism 
Current assessment regimes for mathematics/numeracy rest on the assumption that there is a 
‘once-and for all-truth’ within individuals about their mathematics/numeracy ‘level’ and ‘skill’ 
which assessment is designed to reveal; a positivist position. I would argue that there are 
multiple ‘truths’ about an individual’s use of mathematics/numeracy which is a pluralistic 
approach consistent with a post-positivist position (Cohen et al, 2011; Lynch, 2001). In 
advocating an alternative view of assessment that is more consistent with a post-positivist 
position, it is clearly appropriate for the research itself to use a post-positivist methodology such 
Figure 1: Model of Holistic Competence (Marr et al, 2003, p.4) 
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as action research and qualitative methods of data collection. In this research, I am arguing for 
a more qualitative approach to assessing what is, essentially, a quantitative field i.e. 
mathematics: why should the results of assessing how people use numbers be expressed only 
in numerical/grade terms? This position is supported by writers such as Keitel (2008) who argue 
that for too long numbers have been used as ‘facts of deficiencies or differences’ (ibid, p.7).  
4.1.4 Critical Educational Research 
This research also has elements of Critical Theory as I challenge the widely held assumption 
that the best way to summatively assess mathematics is through a timed test and propose 
changes to the current assessment regime for mathematics/numeracy as well as attempting to 
understand and describe it. Critical Theory seeks to ‘emancipate the disempowered, to redress 
inequality and to promote individual freedoms within a democratic society’ (Cohen et al, 2011, 
p.31). However, this approach raises important questions; Do I see adult learners as 
disempowered? Do I consider myself to be somehow already empowered and able to ‘give’ this 
to adult learners? To a large extent the adults in this research could be seen as already 
empowered to improve their lives by attending adult education classes. Whether taking part in 
the research is empowering for individuals remains to be seen. In this research, I may not be 
able to claim ‘emancipation’ except, perhaps, from the ‘tyranny of testing’ (Mansell, 2007) but I 
certainly claim that a broader assessment model has the potential to redress inequality and 
promote individual freedom, Previously I discussed the ‘gatekeeper’ role of a GCSE qualification 
in mathematics and this seems, on the surface, to be a fair reward for effort within the 
‘meritocracy’ argument put forward by government (May, 2016). However, I also point out that 
this system only works if some people are excluded; failure is built in and this is inherently 
unfair, exacerbates inequalities in society and maintains the status quo. This kind of analysis 
exemplifies Critical Educational Research; uncovering whose interests are served by existing 
systems (Cohen et al, 2011).  However, there is a limit to the extent that this research could be 
called critical in that my overarching aim in this research was not to ‘discover’ or ‘uncover’ the 
mechanisms by which current assessment regimes for mathematics reproduce inequality in 
society. Instead, I took these as my starting point; as a ‘given’ and as a rationale for attempting 
to develop something different and more inclusive. Aspects of critical research that do form part 
of this study are; challenging taken for granted social practices and (where assessment itself is 
seen as a social practice with associated assessment literacies); including myself as the 
researcher in the text (not assuming I am a neutral actor) and treating emerging themes as one 
possible interpretation of many (Shacklock and Smyth, 1998). 
A truly ‘transformative’ research paradigm consistent with a critical theory methodology would 
perhaps involve participatory action research in the fullest sense of that term. This might involve 
a community or group deciding on an issue that they want to change and carrying out research 
to bring this change about. The key here is that the formulation of the problem comes from the 
people involved and is not conceived of by an external researcher who is not a member of the 
community or group.  Clearly then, this research could not be described as fully within this 
‘transformative’ research paradigm since I was not invited in by a group of adult learners to help 
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them develop assessments for mathematics. Instead I formulated the problem myself and then 
recruited adults to carry out the research with me.  However, the adults involved were 
positioned as co-researchers engaged in collaborative inquiry about the assessment 
approaches used within adult mathematics. Ideas generated by these adults were used to 
develop, trial and evaluate alternative assessment approaches so, in this sense, a participatory 
approach was used. As de Laine (2000, p.113) suggests, ‘The researcher usually is only a 
temporary member of a group or community and is primarily in the field to collect data.’ In 
contrast, the primary purpose of the adults and teachers recruited for this study was not 
research. In this sense, I am an ‘outsider’ and I acknowledge that I have played a leading role in 
initiating, planning, collecting and analysing data and attaching meaning to the process and 
results; a powerful position. Being an outsider does have advantages: for example, adult 
learners may have spoken more freely to me than to their class teacher or someone who works 
for the institution in which they were enrolled. They may also have been more willing to take 
part due to the perceived high status of working with someone employed by a University. The 
issue of power relations is never far away when conducting research and needs to be 
addressed and inspected regularly as I have done in the next section. 
Critical theory has been criticised on the basis that its claims to emancipation and 
empowerment are overoptimistic and have not been fully realised or tested. In addition, critical 
theory often has a political agenda and cannot therefore claim to be objective (Cohen et al, 
2011).  I do not claim objectivity for this research and have made my positionality clear from the 
outset. I have kept a journal as a reflexive account during key stages of this research and this 
has helped me be aware of how and when my assumptions and biases have come into play. It 
has been suggested that a research journal can help to record two parallel areas of learning in 
any research project; learning about the research question under scrutiny and about the 
process of research itself (ibid, p.347).  
4.1.5 Action Research 
Jean McNiff suggests that action research is a suitable methodology for ‘identifying personal, 
social and political values, and asking what these values may look like when realised in 
practice’ (McNiff, 2013, p.92). This statement clearly resonates with this research proposal 
which arose from the fact that my personal values relating to inclusion, autonomy and respect 
for adults and their numerate practices were not recognised and reflected in current summative 
assessment regimes. Reason and Bradbury (2008) would describe my approach as ‘second-
person’ action research as it involved me enquiring with adult numeracy learners and teachers 
about alternative summative assessment methods. It has been suggested that the nature of 
participation in research, particularly in terms of power relations, can change significantly as the 
project progresses switching between ‘consenting’, ‘consulting’, ‘cooperating’ and ‘collaborating’ 
(Tripp, 1998). By bearing these categories in mind it is possible to ‘map power relations at 
particular points with a view to clarifying them in order to ascertain that everyone is comfortable 
about the levels and direction of control’ (ibid, p.42) The results of mapping for this research are 
shown in Table 2 below.  
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Table 2: Tracking of power relations in this research. Adapted from Tripp (1998) 
Who is in 
control of the 
research? 
Consenting: 
participant is 
passive 
Consulting; 
Both researcher 
and participant 
consult each 
other 
Cooperating; 
Either the 
researcher or 
the participant 
is in control 
Collaborating; 
Shared control 
between 
researcher and 
participant 
Interviewees 
Agreeing to be 
interviewed 
Negotiation of 
time and whether 
to record 
Answering 
interview 
questions 
 
Focus group 
participants 
Agreeing to take 
part in focus 
group 
 
Sharing 
assessment ideas 
as part of focus 
group 
 
Mathematics 
teachers 
completing 
survey 
  
Completing the 
survey 
 
Adults taking part 
in ‘Making 
Connections’ 
Agreeing to take 
part in ‘Making 
Connections’ 
Negotiation of 
times of sessions 
and suggesting 
assessment 
methods 
Attending 
sessions and 
completing tasks 
and sharing ideas 
Negotiation of 
assessment 
methods and 
evidence. 
Evaluation of 
sessions with 
researcher 
Class teacher 
Agreeing to ‘co-
teach’ research 
sessions 
Discussions on 
content, possible 
participants 
‘Co-teaching’ 
research sessions 
Evaluation of 
sessions with 
researcher 
Manager 
Agreeing for adult 
education 
provider to allow 
access to adult 
learners 
Meeting with 
manager and 
teaching team to 
discuss possible 
approaches 
Dissemination of 
information to 
teaching staff and 
provision of 
facilities 
 
 
The table reveals that full collaboration in the sense of joint control of the research happened 
with adults and teachers who took part in the ‘Making Connections’ sessions (discussed in more 
detail below) where assessments were developed and evaluated by learners. Although most 
participants were not passive in the research and certainly cooperated, the broad direction of 
the research was in my control and this needs to be acknowledged. As a result, analysis and 
interpretations will have been ‘filtered’ by my own positionality as described in the introduction 
and this will reduce objectivity to an extent. The idea central to this research of ‘giving adults a 
choice’ when it comes to summative assessment is, in itself, revealing of power relations. Who 
is the ‘giver’ of this choice and why does it have to be ‘given’ to adults? The giver could be the 
adult education provider, the class tutor or me, the researcher, but what is clear is that adults’ 
choices are currently limited by our educational framework and the assessment practices within 
it. The issue of choice also raises the question of whether adults want to have a choice about 
summative assessment and whether they will choose well.  These issues will be discussed in 
later chapters but they are clearly expressed by Brookfield; 
 
  Chapter 4 Methodology 
63 
 
Educators and trainers who plan their programs based on felt needs as defined by 
learners appear to be operating democratically.  They may, however, be doing a 
disservice to these learners by implicitly condemning them to remain within their 
existing paradigms of thought and action. (Brookfield, 1987, p.112) 
Action research has been described as ‘a systematic approach to investigation that enables 
people to find effective solutions to problems they confront in their everyday lives’ (Stringer, 
2014, p.1). McNiff describes the two key elements involved; 
The action part of action research involves you thinking carefully about the 
circumstances you are in, how you got here and why the situation is as it is, i.e. your 
social, political and historical contexts. 
The research part of action research involves data-gathering, reflection on the action 
shown through the data, generating evidence from the data, and making claims to 
knowledge based on conclusions drawn from authenticated evidence. (McNiff, 2013, 
p.25) 
Having identified timed tests for mathematics as an issue that was worthy of research and 
investigation, one of my first questions was ‘I wonder what would happen if adults could create 
their own summative assessments for mathematics?’ My decision to work with adults was partly 
strategic, based on my perception that there is a little more freedom within adult education for 
innovation and experimentation than when working with the sixteen to nineteen age group. As a 
result, I thought an adult education provider would be more likely to want to work with me on 
this issue.  In addition, I surmised that adults have been out of the school system for some time, 
have more life experience to draw on than younger learners and may be more likely to be open 
to a different approach and be less exam oriented. I was mindful of the following advice; 
‘Beginning action research also involves thinking about what you can and cannot achieve...this 
involves both an initial question - ’What is to be done?’ – and a strategic question, ‘What can be 
done?’’ (McNiff, 2013, p.93).  My answer to the first of these questions was ‘develop alternatives 
to a timed test for mathematics’ and to the second ‘start small, within one adult education 
provider’.  
It has been suggested that there are two ‘camps’ of action research; those who emphasise 
action research as a way for teachers to improve their teaching through reflective practice and 
those who consider that action research must necessarily have broader, emancipatory goals; an 
approach more akin to that of critical theory (Cohen et al, 2011).  This research could arguably 
have elements of both of these approaches; it includes an agenda for change in terms of 
summative assessment for mathematics but also starts to try out changes at a local level within 
one adult education provider potentially affecting teaching practices there.  In addition, the 
trigger for this research was my own practice as a teacher educator. As I discussed in the 
introduction, the issues brought up by exclusive use of timed tests for summative assessment in 
mathematics affect my own practice as a teacher educator so, in this sense, I am an ‘insider’ in 
relation to the research.  However, I am also an ‘outsider’ in the sense that I am not a member 
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of any of the adult mathematics classes from which participants were drawn. This begs the 
question; ‘whose problem is this; mine or theirs?’ I did not want to position myself as an outsider 
coming in to ‘help’ adult learners and imposing my ideas on them. Thus, carrying out interviews 
early on was important for me in establishing that some adults did see timed tests as an issue 
for them either in the past or currently.  I saw this as in some way gaining ‘permission’ from 
adult learners to proceed with this research. Similarly, early meetings with staff from the adult 
education provider and their enthusiasm for the project reinforced my view that this was a 
worthwhile area to explore. Thus, I was able to receive validation from two key stakeholders.  
Stringer (2014, p.24) suggests four ‘working principles’ to bear in mind when carrying out action 
research; relationships, communication, participation and inclusion. I give details below of how I 
have paid attention to each of these as I carried out this research; 
Relationships; One of the reasons for approaching the particular adult education provider was 
the fact that I already had a positive relationship with several of the staff there including the 
manager for mathematics. Several of the mathematics teachers from this provider had 
completed a Professional Development Diploma in Teaching Mathematics/Numeracy a few 
years before for which I was the course tutor. In addition, I had regular contact with teachers 
who were in the mentor role for trainee teachers on teaching placement there.  As a result, I felt 
sure that we would be able to start from a position of established trust and mutual respect and 
that this would be highly beneficial to the research.  
Communication; I tried to be truthful, sincere and appropriate in all my communications with the 
participants in this research. This included clear written information given to each participant 
and a chance to ask questions about any aspect they were not sure about. Adults who 
participated in the Making Connections sessions were given a presentation about the research 
and invited to discuss any concerns before agreeing to take part. Findings were shown to and 
discussed with teaching staff at the adult education provider on two occasions as part of staff 
development sessions. 
Participation; Adults taking part in this research had ‘significant levels of active involvement’ 
(Stringer, 2014, p.28), particularly in the later stages where new models and methods for 
summative assessment were developed. The aim was to do research with adults rather than to 
them. Two mathematics teachers were heavily involved in staffing the Making Connections 
sessions with me and their support and feedback was invaluable. 
Inclusion; Ideally, action research would involve any and all stakeholders affected by the central 
issue (Stringer, 2014). This research included adult mathematics learners, teachers of 
mathematics/numeracy in the FE sector and one adult education provider including managers 
and teachers. Other stakeholders include awarding bodies and, ultimately, the government but 
the small scale of this research precluded their involvement.  
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4.2 Data Collection Methods 
4.2.1 Adult Education Provider 
The adults interviewed, those attending the focus group and those involved in trialling and 
evaluating the Connected Assessment model were all attending mathematics classes at the 
same provider of adult education. The participants were recruited from two centres run by a 
local authority adult education service in a large conurbation in the North of England. The 
education service is well established and has eight adult learning centres and around one 
hundred community venues across the urban area. Over nine thousand adults took courses 
with them in the year 2016/2017. They offer free courses to adults in mathematics, English, 
Family learning, volunteer programmes and beginner computer courses. They also offer 
courses such as Childcare, Community Interpreting, Health and Social Care and ESOL as well 
as advice on financial, educational and careers matters.  
The ethos of this adult education provider is to be learner centred and offer informal as well as 
formal learning opportunities that allow individuals to develop confidence. They offer a 
community based model of informal/first step learning as well as courses leading to 
qualifications. This provision is regulated by Ofsted and was judged to be a ‘good’ provider at 
their last inspection. 
In 2016/2017 the adult learners attending classes for this adult education provider fell into the 
following categories; 
• 68% female 
• 32% male 
• 77% unemployed 
• 85% from ‘disadvantaged’ postcodes 
• 42% who do not have English as their first language 
It is clear that these adults are not representative of the population of the UK as a whole where 
92% of people have English (or Welsh) as their main language (Office for National Statistics 
(ONS), 2013). Around 21% of adults studying in Further Education in England are from black or 
minority ethnic backgrounds (DfE, 2017) which appears to be a lower proportion than at the 
adult education provider. However, the adults participating in this research are representative of 
the wards in which they live being ethnically very diverse and containing many adults whose 
first language is not English. Both centres are located in wards where 14% of people live in a 
household where no one has English as a main language and less than half of people live in a 
household where everyone has English as a main language (ONS, 2011).  
Most adults attending mathematics classes at this adult education provider work towards 
qualifications in either Functional Mathematics or GCSE mathematics. Provision leading to such 
recognised qualifications secures funding for this provider through the Skills Funding Agency 
(SFA). Additional funding is secured though the RARPA scheme discussed in Appendix 1. This 
scheme allows progress and achievement to be recorded and funded for non-accredited 
courses where no qualification is awarded. This provider tends to fund teaching from September 
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to December under the RARPA scheme and the remaining two terms through the SFA as 
learners prepare for and take examinations leading to qualifications. Classes are offered during 
the daytime and in the evening and adults usually attend one or two three hour classes during 
term time from September to June, taking examinations when they are deemed ready by their 
tutor.  For example, an adult enrolled in September onto a Level 1 mathematics course may be 
ready to take their examination in January and then go on to join a Level 2 class for the 
remainder of that academic year.  
The interviews took place in a classroom booked for the purpose within the education centre 
that these adults attended for their usual mathematics classes. The centre is in the heart of the 
community with good public transport links and has a friendly atmosphere with a reception desk 
and a large communal area with tables and computers.  
The Making Connections sessions took place in a different centre from the interviews. This 
centre was considered most suitable by the staff at the adult education provider for this stage of 
the research as they felt I would be successful in recruiting adults to take part. This centre is a 
small part of a large educational complex of buildings and has well-resourced classrooms, many 
with computers for use during sessions. 
4.2.2 Interviews 
In line with the post-positive, qualitative and interpretive methodology adopted in this research, 
interviews were an important data collection method. According to Kvale (1996); ‘The topic of 
qualitative interviews is the everyday lived world of the interviewee and his or her relation to it.’ 
Interviews are thus highly suitable for obtaining detailed descriptions from individuals about 
particular themes or scenarios and their meanings. A survey or questionnaire could have been 
used to collect data on adults’ views on timed mathematics tests.  This would potentially have 
made it possible to collect the views of more adults but at a more ‘surface’ level. I wanted to go 
beyond asking adults whether they have a broadly positive or negative experience of timed 
mathematics tests.  I wanted to attempt to find out what had led to these attitudes and felt that 
an in-depth interview would be more likely to provide rich data on the experiences of individuals. 
Thus, the interviews were intended to give insights into the life world of a few individuals as well 
as potentially provide data for comparison to similar cases. However, the interviews were to 
have a definite focus and so a completely unstructured approach would not have been ‘fit for 
purpose’ (Cohen et al, 2011).  Nor would a standardised quantitative approach involving closed 
or pre-categorised options as this would have been more suitable for collecting data from a 
much larger sample of adult learners using a questionnaire. The approach used fell between 
these two extremes; a semi-structured interview where topics and potential questions were 
prepared in advance but were used for guidance only. There are significant advantages in using 
interviews; they allow use of multi-sensory channels of communication in a face to face 
conversation; they are flexible enough to involve a focus on particular themes and topics without 
precluding spontaneous responses and they make it possible for the interviewer to prompt, 
probe and check understandings (ibid).  On the other hand, interviews take up significant time 
for both interviewee and interviewer and the interpersonal nature of the data generated may be 
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open to bias, both in terms of how the interview is conducted and in terms of interpretation 
(ibid).  
Thirteen adults were interviewed who were all studying mathematics at one adult education 
centre. Only three of these adults went to school in the United Kingdom and, as a result, there 
were minor language barriers between us in a couple of the interviews that resulted in 
misunderstanding of my questions and my role as a researcher. For example, one adult clearly 
thought I was a member of staff at the centre and might be able to offer her individual support to 
improve her mathematics. Fortunately, any such misunderstandings were cleared up during the 
course of the interview. The profiles of these adults are summarised in Table 3 where each 
person has been given a pseudonym that is used throughout this thesis.  
The sample was self-selecting from a larger, convenience sample of adults taking mathematics 
classes at the adult learning provider discussed above in section 4.2.1. The sample is more 
ethnically diverse than the population of England as a whole (see Table 3) but it does reflect the 
diversity typical of the large urban area in which the centre is situated. Providing a good level of 
detail about the context of the research and the background of the participants may allow some 
generalisation to other, similar contexts. A brief summary of the backgrounds of each of the 
thirteen adults who were interviewed is given in Appendix 4. 
Table 3: Profiles of interviewees 
Name Gender Age Country of 
origin 
No. of 
years in UK 
Highest 
education 
Level of 
mathematics 
studied 
Lisa F 44 Africa 9 secondary GCSE 
Jahid M 34 Asia 12 secondary Level 1 
Kwabena F 40 Africa 10 primary Level 2 
Ana F 27 Europe  degree Level 1 
Omulade F 42 Africa 11 secondary GCSE 
Ryan M 36 UK  degree GCSE 
Hannah F 50 Caribbean  further GCSE 
Rachel F 50 Caribbean 16 secondary Level 1 
Adele F 26 UK  secondary Level 2 
Dorcas F 29 Africa 10 secondary Level 1 
Shafiqa F 39 Middle East 5 degree GCSE 
Amelia F 38 UK  further Level 1 
Fawzia F 33 Africa 12 primary Level 1 
 
My initial approach was to visit each class of adult learners during one of their sessions, present 
my research aims to them and invite them to take part. Seventeen adults agreed to take part 
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and this resulted in thirteen interviews taking place in November and December 2015.  I 
acknowledge that the sample of adults interviewed could be biased for two reasons; firstly, 
volunteers knew the nature of the research and thus it is possible that volunteers for interviews 
were more likely to be those who have a negative view of timed tests.  Secondly, all the adults 
interviewed were attending mathematics classes at the time. Inevitably this means that they had 
not ‘achieved’ a GCSE in mathematics in the past and this may also make it more likely that 
they have a negative view of timed tests. However, this research is less concerned with how 
many adults have a particular view of timed tests for mathematics, but rather with the nature 
and reasons for the views of those currently studying mathematics.  
Questions to ask in the interview were prepared in advance in order to elicit answers to RQ1 
and RQ2 and I had these questions in front of me to use as guidance during each interview 
(Appendix 2). Questions were a mix of closed (e.g. ‘Do you like maths best when it is easy or 
difficult?’) and open questions (e.g. ‘Tell me about learning maths at school’). Considering what 
type of questions to use involves similar decisions to those involved in designing surveys as 
discussed below. Open-ended questions are flexible and by their very nature allow a variety of 
responses but this potentially makes for more difficult analysis and interpretation (Cohen et al, 
2011).  
Interviews were semi-structured in the sense that there was some guidance in terms of 
prepared questions but these were not prescriptive. Interviews were exploratory in nature and 
follow up questions were often asked that were not planned in the guidance. In addition, 
interviewees were asked for clarification both of what they said (particularly for some learners 
for whom English was a second language) and where appropriate, what they meant (for 
example by mirroring a phrase or meaning back to them and asking if this represented their 
meaning). 
The first four interviews were treated as a pilot to try out the questions and evaluate whether the 
responses would help to answer the research questions. I reflected on the responses and 
amended my questions in the light of this reflection to elicit more detailed responses.  For 
example, in the first four interviews I asked respondents to suggest other ways their 
mathematics skills could be assessed that did not involve a timed test. The responses to this 
question were quite limited and brief, almost as if the question was not fully understood. As 
Brookfield (1987, p.114) states; ‘People cannot be forced to imagine alternatives’ and a ‘skilled 
helper’ may be required when ‘suggesting options and clarifying choices’.  My interpretation was 
that the respondents could not think of many ways to assess mathematics apart from a timed 
test – they found it difficult to ‘think outside the box’ especially under the pressure to give an 
immediate answer.  This, in itself, was an interesting result of these early interviews. Following 
reflection on these first four interviews, I included a list of possible alternative methods of 
summative assessment (based in part on my literature review) to act as a discussion prompt for 
the remaining interviews.  I also added some more potential questions to my guidance 
document to facilitate more in depth responses. Following this expansion of prepared questions, 
the interviews tended to be longer and provide more feedback on specific assessment methods. 
The approach taken in these interviews reflects the ‘traveller’ metaphor proposed by Kvale 
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(1996) in which the interviewer is seen as a traveller on a journey who will have a story to tell on 
returning home. This is in contrast to the interviewer as a ‘miner’ who is looking for buried 
treasure like a truth to be discovered (ibid). I acknowledge that the interviews were not 
conducted between equal partners; I was the authority figure who decided on the format and 
content of the interviews.  However, it can be argued that the resulting conversation was 
created jointly by each respondent and me; a unique result of the personal interaction between 
us on that day (Kvale, 1996).  
4.2.3 Focus Group 
Focus groups can be useful to triangulate interview data, gather data quickly at low cost, 
generate data on attitudes and opinions and can sometimes provide insights that would not 
emerge from individual interviews (Cohen et al, 2011). Therefore, as a supplement to the 
interviews, a focus group was carried out with adults from the same adult learning centre.  This 
allowed me to involve more adults in the research and enrich results from the interviews in the 
hope that a group discussion might generate different ideas and responses.  However, the 
focus group had a narrower purpose than that of the interviews; to generate ideas for 
summative assessments for mathematics that do not involve a timed test. This method built on 
the data from the interviews, taking some of the ideas suggested by me and given by individuals 
in the interviews and discussing these in a focus group, expanding and adding some detail. The 
advantage of using a focus group for this purpose is that the data is generated through the 
interaction of several people, yielding a ‘collective rather than individual view’ (ibid, p.436). As 
with the interviews, I visited several classroom sessions and spoke to the learners, telling them 
about the interviews and the purpose of the focus group and inviting them to take part. Sixteen 
adults agreed to take part in the focus group and they all gave their consent for the session to 
be audio recorded.  However, only five people attended on the day possibly due to inclement 
weather (a few centimetres of snow fell overnight). After an introduction to the research and a 
general discussion about what was meant by assessment, participants were asked to 
collaborate to create a poster showing their ideas for alternative summative assessments for 
mathematics. This was followed by a similar poster task where they were asked to write down 
ideas for projects that could be used as part of summative assessment. The focus group data 
therefore consists of an audio recording and the two posters.   
4.2.4 Survey of Teachers 
For this research, using an online survey was an efficient way to collect data that may not have 
been possible to collect in other ways due to time constraints on both me and the teachers 
concerned. I would not have been able to interview all 51 teachers for example. My primary goal 
in the survey of teachers was to find out about their experiences with different forms of 
summative assessment.  This, largely qualitative, data would provide a different viewpoint from 
that of the adult learners interviewed and a non-probability sample seemed acceptable as I was 
not aiming to generalise the results to a defined population. According to Gorard; ‘Non-
probability samples are … used when the intention is not to collect data on a general population 
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but to use ‘cultural experts’ to help explain an educational or social process.’ (Gorard, 2001, 
p.25). In this research I considered the teachers surveyed as ‘cultural experts’ on summative 
assessment for mathematics.  
A copy of the survey is included as Appendix 3 and was produced using the ‘Onlinesurveys’ 
software designed for academic research and Public Sector organisations. The survey involved 
asking teachers of mathematics/numeracy about their experiences and opinions of summative 
assessment methods that did not involve a timed examination. This included some current 
methods such as use of portfolios and Individual Learning Plans within the RARPA approach as 
well as methods that are no longer used such as GCSE mathematics coursework and Key Skills 
Application of Number. The data I wanted to collect was largely evaluative in nature requiring 
time to think about and to formulate answers, especially responses to the open questions. Use 
of a survey allowed the respondents the freedom to take their time and complete questions 
when it was convenient for them. Anonymity was important so that respondents felt able to 
criticise aspects of assessment and give opinions that they might not have felt comfortable 
giving to colleagues in their current place of employment.  Very often, the choice of summative 
assessment within any provider of education is taken at management level and individual 
teachers may not want to be seen as openly critical of such choices. However, the 
disadvantage of ensuring anonymity was that I did not know who had responded and who had 
not so my follow up e-mail had to go to everyone originally contacted. Other advantages of 
using a survey compared to interviewing relate to standardisation; exactly the same question is 
asked to every respondent (thus eliminating the possibility that different interviewers may 
change questions slightly) and there can be no possibility of interviewer bias (Gillham, 2007). 
I sent an e-mail to 67 teachers asking them to complete the questionnaire by clicking on the link 
within the e-mail. All teachers were known to me professionally as either past students on 
mathematics courses for professional development, past and present colleagues or as mentors 
for trainee teachers for whom I am course tutor.  The email asked them to pass on the link to 
anyone who they thought would be interested; a snowball sample. Snowball sampling is an 
effective way of making use of social networks and personal contacts to find an initial sample of 
teachers to survey who will hopefully suggest more teachers who may be suitable. (Cohen et al, 
2011).  Several people replied to say that they had forwarded the e-mail to colleagues.  A follow 
up e-mail was sent to everyone two months later and I also gained permission to send the e-
mail link to the RaPAL jisc mail list which had 117 subscribers.   The survey was open for six 
months and received 51 responses. I was pleased with this response rate (although this cannot 
be quantified in the usual way as a percentage as I do not know how many people forwarded 
the e-mail request) and given the dates of response, it appears that 42 responses came from 
the teachers I knew personally and the remaining 9 may have been from the RaPAL list.  I 
would consider this a good level of response and put this down to the personal connection with 
most of the teachers and the topic of the survey which I hope teachers considered worthwhile.   
In writing the questions I decided to assume a certain level of knowledge from respondents, for 
example that they would know and accurately remember whether they had used the particular 
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assessment methods discussed and would be able to express their opinions in writing. Most of 
the teachers I approached had several years’ experience in teaching mathematics/numeracy so 
this was a reasonable assumption. The alternative would have been to have to explain each 
assessment item in detail which would have taken up valuable time and most likely have been 
unnecessary.  However, there is no way for me to be sure that every respondent understood the 
questions in the same way and this is one of the disadvantages of surveys administered online; 
there is no opportunity for clarification of misunderstandings or for verbal prompting and 
encouragement (Gillham, 2007).  Every decision about wording is effectively a compromise of 
some sort: for example, several of the questions ask whether the respondent has ever ‘taught’ a 
particular course and, if they respond with ‘No’ the survey was designed not to ask them any 
further questions about that course. It may however be the case that teachers had considerable 
knowledge from colleagues, students or other sources that they could usefully share but I 
decided to limit the data to their personal experience as a teacher. There were many words 
used in the survey that were open to interpretation.  For example, the word ‘suitable’ to describe 
an assessment. I considered many other words to use in this question such as ‘valid’ and 
‘appropriate’ and they would all perhaps have subtle differences in meaning for each individual 
respondent. Having said that, I did provide my contact details on the first page of the 
questionnaire so respondents could have contacted me if there was anything they were not 
clear about when giving responses.  I did not receive any such queries. 
The survey used a variety of question types starting with some Yes/No answers, some scaled 
responses and some completely open response type questions. This allowed me to include 
some routing within the questionnaire so that the length of the survey was minimised for 
respondents while still including open questions that ‘enable the researcher to trawl for the 
unknown and unexpected’ (Gillham, 2007, p.34). Although open questions are much harder to 
analyse, their use was justified here because I wanted to find out not just whether teachers 
considered each assessment method to be ‘suitable’ but why they thought this. A follow up 
open question about strengths and weaknesses seemed the most appropriate way to do this.  
The 51 teachers surveyed were asked whether they had experienced any of the ways listed 
below to summatively assess for mathematics/numeracy, none of which involve a timed test or 
examination. The teachers who had experience of each assessment approach were then asked 
about strengths and weaknesses in an open response question. 
• GCSE mathematics coursework 
• NumberPower 
• Key Skills Application of Number portfolio 
• RARPA 
• Portfolio 
• Project 
• Observation 
• Any other methods  
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Coursework was a component of most GCSE courses from their introduction in 1988 to 2014 
when coursework was eliminated from GCSE summative assessment (coursework was dropped 
from GCSE mathematics some years before this in 2007). In mathematics, coursework usually 
consisted of a written report of an investigative project involving exploration of an open-ended 
problem or mathematical situation (Morgan, 1996). 
NumberPower was one of a range of qualifications available for adult numeracy before the 
standardisation of ‘basic skills levels’ following the Moser Report in 1999 (DfEE, 1999). 
Numberpower was assessed though a portfolio and a personal achievement record (FEFC, 
1999).  
Key Skills Application of Number was a qualification introduced in 2000 offered at Levels 1 – 3 
and aimed at post sixteen learners who had not yet achieved a GCSE in mathematics (City & 
Guilds, 2005). Assessment of Key Skills Application of Number consisted of a portfolio built up 
over the course alongside a timed test. Both elements had to be passed in order to achieve the 
qualification (ibid). Key Skills were replaced by Functional Skills in 2010.  
RARPA was launched in 2005 as a structured way of improving the quality of adult provision in 
terms of recording progress in learning for students on non-accredited courses (LSC, 2005) 
(see Appendix 1). 
The online nature of the survey provided me with unlimited opportunities to preview and test out 
the various routes through it as though I were a respondent.  In addition, I asked two people to 
pilot the questionnaire to see if the questions made sense and check that instructions were 
clear and that navigating through the pages worked as planned.  
As previously discussed, the survey of mathematics and numeracy teachers was carried out 
using a snowball sampling method and cannot therefore claim to be representative of teachers 
in the sector.  However, looking at the profiles of the 51 respondents they appear to be 
reasonably representative in terms of age and gender. For example, 61% of respondents are 
female compared to 58% of teachers in the sector overall (Frontier Economics, 2017, p.29). 
Similarly, the mean average age of respondents is 48 years compared to a mean average age 
of 46 in the sector as a whole (ibid, p.29).  A more specific comparison can be made to teachers 
of mathematics in the sector by referring to a ‘snapshot survey’ of Skills for Life providers which 
collected data on 18,800 teachers (Carpentieri et al, 2007). In this snapshot survey 77% of 
teachers were female, a slightly higher proportion than the teachers surveyed for this research. 
In terms of the ages of teachers, there was a very similar proportion of teachers in each age 
band between the snapshot survey and the respondents in this research.  
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Figure 2: Comparison of the ages of teachers surveyed in this research to 'snapshot 
survey' of teachers (Carpentieri et al, 2007) 
 
Figure 2 shows a graph where the mid points of the age bands from the two surveys are plotted 
against the percentage of teachers who fell into each band. The graph shows the clear similarity 
between the proportions of teachers in each age band.  In addition, the mean average age of 
teachers in the snapshot survey was 45 years (Ibid, 2007) which is very similar to the mean 
average of 48 years for the teachers in this research. Thus the teachers surveyed in this 
research do seem to be representative of the sector in terms of their ages.  However, the 
snapshot survey was completed some years ago and it included teachers of literacy and ESOL 
as well as teachers of numeracy/mathematics so this limits the value of the comparison.  
There was a range of workplace settings represented by the respondents with 67% of the 
teachers working in a college of Further Education, 20% working in Adult and Community 
learning and the rest in schools, prisons or work-based training contexts.  These proportions are 
similar to those from the snapshot survey where 56% of teachers were working in a college of 
Further Education and 22% in Adult and Community learning (ibid, 2007).  
Table 4 shows that there was also a good range of teaching experience within the sample of 
teachers surveyed in this research with half the teachers having at least ten years’ experience 
of teaching mathematics/numeracy to young people or adults. In the snapshot survey about 
33% of teachers had between one and four year’s teaching experience (ibid, 2007) and this was 
very similar for this research where 30% of teachers fell into this category (see Table 4). On 
average, the teachers in the snapshot survey had been working in the sector for eight years 
whereas the teachers in this research had, on average, closer to twelve years’ teaching 
experience. 
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Table 4: Grouped data on how long respondent has been teaching 
mathematics/numeracy 
How many years teaching Number of teachers 
1 – 4 15 
5 – 9 10 
10 – 19 17 
20 - 29 3 
30 - 40 5 
No information given 1 
Total 51 
 
This was a self-selecting sample in the sense that teachers were invited to complete the survey 
and it may be that those with a particular interest in timed tests decided to complete it. This 
sample may therefore contain ‘volunteer bias’  towards those who have negative views about 
timed tests since it was made clear that the research was about developing alternatives and 
these teachers may be more motivated to challenge the status quo (Gorard, 2001). It is also 
likely that those teachers willing/able to spend 30 minutes completing the survey differ in 
unpredictable ways from those who were not willing or able to spend that time (ibid, 2001). 
In terms of the specific assessments listed above teachers had a range of experience with two 
teachers having experienced six alternatives and two teachers with no experience at all (see 
Table 5). Around half of respondents (26) had used three or more alternative assessments for 
mathematics/numeracy so, on the whole, this was an informed group of teachers. 
Table 5: Frequency table for how many alternatives teachers had used 
Number of alternatives used 0 1 2 3 4 5 6 
Number of teachers 2 7 16 8 12 4 2 
 
4.3 Data Analysis 
4.3.1 Interview Analysis 
A fundamental question relating to how I interpreted the interview responses was to ask myself 
what I was hoping to find out from them? Was I trying to get to adults’ understanding of their 
experience of timed tests or was I trying to develop, through their descriptions, a broader 
interpretation of the meaning and purpose of timed tests in educational systems? I decided I 
was hoping for both; a multi-layered analysis. The resulting interviews were a co-creation by me 
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and the interviewee so could never really give me access to adults’ understandings in a ‘pure’ 
form. The interview itself was the medium for creating that meaning (Kvale, 1996).  
The purpose of these interviews was to elicit the lived experience of adults in relation to the 
themes of timed tests or examinations in mathematics; how mathematics relates to real life and 
whether they have a fixed or growth mindset towards mathematics.  The theoretical framework 
used for analysis was that of numeracy as a social practice; for example, attempting to find out 
whether the mathematics adults were learning and the way they were assessed related to their 
purposes.  In a social practice view of mathematics/numeracy, attitudes and beliefs are 
important aspects to consider and the interviews were analysed with this in mind. I also took 
into account that the majority of interviewees were not born in the United Kingdom and most 
speak English as a second language. This raised cultural and linguistic issues for interviewing.  
For example, some cultures promote an absolute respect for authority and would disapprove of 
disagreeing with or challenging an interviewer. This could potentially inhibit interviewees from 
telling ‘their truth’. Linguistic issues arose where interviewees did not ‘understand30’ my 
questions and where this was apparent, I was able to repeat and rephrase as necessary. Using 
largely open questions and following up closed questions helped to mitigate this issue as it was 
then clear from the responses whether the question had been ‘understood’. For any adult in an 
interview situation there may be pressure to give a ‘socially desirable answer’ (Cohen et al, 
2011, p.421) and this could introduce another form of bias.  
Each interview was transcribed and converted into a written form. I created transcripts of each 
interview but did not rigorously record details of pauses, gestures or facial expressions. It is 
important to acknowledge that transcription can lead to a biased view of the interview as a 
representation only of the interviewee’s views rather than acknowledging it as co- authored by 
both interviewer and interviewee (Kvale, 1996). For example, the interviewer affects the 
direction of the conversation through active listening, responses and follow up questions (ibid). 
It is also important to acknowledge that a disadvantage of interviews is that they ‘impose 
content and structure that may affect people’s thinking and responses.’ (Willig, 2013, p.61). 
There are usually distinct stages in analysing interview transcripts; 
• generating natural units of meaning; 
• classifying, categorizing and ordering these units of meaning; 
• structuring narratives to describe the interview contents; 
• Interpreting the interview data. (Cohen et al, 2011, p.427) 
According to Kvale (1996, p.214) Interpretation of the transcripts can be thought of as taking 
place in one or more of three contexts; Self-understanding where the interpretation is looking at 
the meaning respondents themselves attribute to what they are saying about timed tests for 
mathematics; Critical Commonsense Understanding where these meanings could be 
interpreted in a wider sense as having something useful to say about the experiences of adults 
 
30 ‘understanding’ what I meant by my questions is not the same thing as recognising individual words and their meanings. Nor is it 
possible for my ‘understanding’ to be identical to that of another person. 
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and adult education in a general sense and Theoretical Understanding where responses are 
interpreted using theoretical frameworks such as numeracy as a social practice. However, there 
is a note of caution to be sounded about interpretation; ‘It should here not be overlooked that 
the implicit, or unconscious, meanings attributed to interviews…may often be the explicit and 
conscious theories of the expert interpreter’ (ibid, p.228). 
The first level of ‘self -understanding’ relates to my initial codes and the direct quotes used in 
matrices as well as my commentaries on each person. This could be said to be a realist 
interpretation; taking what was said at face value and coding for manifest meanings with an 
‘empathetic’ approach (Willig, 2013, p.59). 
‘Critical common sense understanding’ goes beyond this where I have used inductive themes 
such as ‘educational contrast’ and ‘positive relationships’ to go a level deeper beyond initial 
meanings. This approach looks at larger implications such as social or political perspectives. 
Interpretation here goes beyond what is said/ not said, for example the difficulty some adults 
had in suggesting alternatives to a timed test; this could be interpreted as a result of an 
educational norm of timed tests in our society. Another example of critical common sense 
interpretation stems from interpreting the responses when I asked each person why they were 
attending the mathematics classes. Some people answered with explanations and justifications 
for why they did not already have the mathematics qualifications they needed even though that 
was not what I asked about. This could be interpreted as a need to explain what they perceived 
as previous ‘failure’ to achieve the ‘expected’ level of mathematics within education systems. 
This approach could be described as looking for latent rather than manifest meanings and 
taking a ‘suspicious’ approach (Willig, 2013, p.59). 
The third level of interpretation according to Kvale is ‘theoretical understanding’. This is 
reflected in my analysis through the use of higher order codes leading to themes that are clearly 
related to theory such as ‘use value’, ‘exchange value’ and ‘assessment literacies’.  
Qualitative data analysis software was used to add codes to the transcripts. Following an initial 
coding sweep of interview transcripts, adding codes to segments as they arose, I then had to do 
several more sweeps to include codes added in later interviews. This could be referred to as 
‘first cycle coding’ where initial codes were perhaps fairly descriptive and ‘realist’ in that they 
took what was said at face value. I also used some ‘in vivo’ coding in some cases where codes 
used the exact words spoken by participants, for example ‘time is running out’. It was important 
to me to ‘prioritise and honor the participant’s voice’ in this way (Miles, Huberman and Saldana, 
2014, p.74).  Following this first cycle coding I grouped codes into categories such as 
‘assessment literacies’ and ‘motivations’. I reorganised the code book on several occasions, 
amalgamating codes where this seemed relevant and where some codes were only used once 
or twice. I also created overarching code categories and sometimes renamed codes to make 
them more clearly relate to theory. 
I therefore used a combination of deductive and inductive approaches with the interview data. 
My questions were framed to answer the research questions and related to the theoretical 
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frameworks of numeracy as a social practice and mindset. However, I also coded initially based 
on what people said, whether this was directly related to the research questions or not. For 
example, an early code under the category ‘motivations for attending maths classes’ was 
‘further study’. Later this was renamed as ‘exchange value’ as a reflection of this theoretical 
concept. Clearly, reading my interview questions, I asked some open questions about adults’ 
experiences with mathematics that were bound to lead to a wide variety of answers and 
attitudes. Coding was not deductive in the sense of having planned codes or categories in 
advance. Initial coding was semantic and based on what was said. Later codes and themes 
could be said to relate to more latent meanings reflecting my interpretation of what was said. 
In general, I took a case-oriented approach to the interview data as this seemed more 
appropriate than attempting to investigate variables across cases. What was of more interest 
and relevance to the research questions was to look for ‘specific, concrete, historically grounded 
patterns common to small sets of cases’ (ibid, p.101). However, I did investigate briefly whether 
there were differences between responses and themes by gender, age or background. For 
example, I wondered whether the three people educated in the UK showed similar attitudes 
towards timed tests or whether there was any pattern in terms of gender or age. I did not find 
any such patterns and this is perhaps not surprising in such a small number of interviews. I also 
looked for patterns of codes or groups of codes that would infer causation. For example, was 
there any evidence from the codes used that any of the assessment literacies mentioned 
enhanced or impeded performance in any way? I wrote a commentary for each interview 
participant summarising their ‘story’ and noting anything that struck me about the language they 
used and any themes that seemed dominant for them. I included short quotations that seemed 
representative of their story or relevant to the research questions.  I then created a matrix of 
themes for all participants to see if there were any that were common to several people. 
The software aided my analysis as it allowed me to retrieve and display all coded sections for a 
particular code or several codes. I could search for particular words and then use this to check 
that I had not missed any sections.  For example, I searched for ‘time’ to check that I had coded 
accurately for ‘time pressure’ as a code.  Similarly for ‘anxiety or anxious’ I was also able to 
create categories for a text search so ‘time pressure’ included words like ‘speed’, ‘fast’ and 
‘quick’. 
I was able to generate a coding frequency table that gave me the number of times each code 
was used and in how many cases and what percentage of cases.  It was possible to create 
simple charts of a selection of codes within a cluster such as ‘Motivations’. Another way of 
exploring the interview data that I found particularly useful was the use of matrices to display 
aspects of the emerging data across cases.  One example was an examinations matrix 
(Appendix 6) that showed, for each case, past experiences of timed mathematics tests, 
comments relating to assessment literacies such as managing anxiety or the time limit and how 
they felt about taking the test for their current mathematics course.   
I was also able to check for each case the total number of words allocated to each code and 
this was a useful way to validate the themes and commentary for each case. For example, the 
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word cloud in Figure 2 below is based on the number of words within each code for one case. 
This confirms that time pressure and teaching quality were dominant in her interview. This 
approach needs to be treated with caution however as the decision about which sections were 
allocated to each code was mine and I did not ask everyone exactly the same questions within 
the interview. However, given the same basic interview structure and allowing participants to 
expand on their answers it could be argued that counting words may reflect any dominant 
themes. 
Some sections of text had overlapping codes where this seemed appropriate.  For example, 
there was often overlapping coding for sections relating to time pressure in a test situation and 
anxiety.  This, in itself, provided potentially useful insights into relationships between codes. 
Willig suggests that to carry out a thematic analysis is to identify ‘common threads of meaning, 
to group these together into categories of meaning and then to cluster them into higher-order 
themes.’ (Willig, 2013, p.58).  In this case, thematic analysis involved assigning codes to 
sections of the interview transcripts and then categorising and clustering these codes before 
generating themes. A theme refers to a ‘particular, recognizable configuration of meanings 
which co -occur in a way that is meaningful and systematic rather than random and arbitrary.’ 
(ibid, p.58). It is important that themes are not just a reflection of the research questions as this 
would render the analysis as merely a summary or classification of what was said by 
participants (ibid). Analysis that contains both inductive and deductive approaches as used here 
goes some way to ensuring that data is genuinely analysed not just summarised. I summarised 
the dominant themes for each interviewee through reading and rereading the interview 
transcripts, listening again to sections of the interview and writing a commentary for each 
person. I then used a matrix to compare themes across cases (Appendix 7) and consolidated 
these into the four themes which are discussed in detail in chapters five and six. 
4.3.2 Focus Group Analysis 
The recording of the focus group was not fully transcribed in the way that the interviews were as 
this was not necessary to fulfil the purpose of the focus group; namely to generate ideas and 
Figure 3: Example of a word cloud reflecting coding frequencies for 
one case 
  Chapter 4 Methodology 
79 
 
allow more adults to take part in the research. Instead I used the recording to record verbatim 
responses from learners at particular points when we were discussing tasks as a whole group. 
At other times the recording contained several overlapping voices as learners discussed 
amongst themselves and these sections were not transcribed. The posters were scrutinised and 
used to create a list of potential assessment methods and topics and the audio recording was 
used to check that all ideas generated had been ‘captured’ and to note down any significant 
points made by the participants. These results then fed into planning the first sessions of the 
Making Connections course where assessment ideas were going to be further developed, tried 
and evaluated.  For example, during the focus group some prompt cards were given out that 
were intended to stimulate an investigation. It quickly became clear with some of the statements 
that even adults working towards a GCSE in mathematics did not see what else there was to 
investigate once the statement had been identified as ‘true’ or ‘false’. However, another prompt 
card engaged the adults in a detailed, creative and productive conversation. It became clear 
that this kind of open investigation has potential as an assessment tool but may need significant 
scaffolding from tutors or peers in order to proceed beyond a surface answer. The findings from 
the focus group are discussed in chapters five and seven. 
4.3.3 Survey Analysis 
Analysis of the closed questions in the teacher survey was facilitated using the software built in 
to the ‘Onlinesurveys’ programme.  Answers to individual questions were easily viewed as bar 
charts with the number of respondents (also expressed as a percentage) for each option given. 
There were five main closed questions about timed tests and responses to each of these were 
analysed as well as looking for patterns of responses across all five questions. The software 
also allowed for cross tabulation of data using selected questions which enabled me to see if 
there were any differences in response to questions based on respondents’ characteristics such 
as age, gender or teaching experience.  Quantitative analysis was also carried out to check for 
correlations between particular pairs of responses to the five closed questions. 
Analysis of the open questions was carried out in a similar fashion to the interview responses 
and using the same software.  Several cycles of coding were carried out on the responses and 
these were then grouped into categories and themes. Tabulating some of the data proved to be 
a useful tool for analysis and presentation of the strengths and weaknesses of various 
assessment methods thus addressing the ‘twin issues of qualitative research: data reduction 
through careful data display and commentary’ (Cohen et al, 2011, p.551). The findings from the 
teacher survey are presented in chapters five to seven. 
4.4 ‘Making Connections’  
Following the analysis of data from phases one and two of this research, a model of summative 
assessment called Connected Assessment was developed and piloted with two groups of adult 
learners using an action research methodology.  Full details of the Connected Assessment 
model are given at the beginning of chapter eight. Phase three of this research involved setting 
Chapter 4 Methodology 
80 
 
up some classroom ‘sessions’ with adult mathematics learners and working with them to 
develop and try out the Connected Assessment model. All the adults involved in this research 
were attending mathematics classes at the same adult education provider as the interviewees. 
Following a discussion with a teacher and manager at the adult education provider we decided 
to approach adults who were attending a ‘support session’ for mathematics for one morning 
each week. This session was provided for adults already attending formal taught classes in 
mathematics at other times in the week who wanted additional class time with a subject 
specialist teacher. I came and spoke to the group about the research and introduced some of 
the possible assessment methods that we might want to try out as a ‘taster’ to give the learners 
a feel for what might take place during the research sessions. The group were then invited to 
take part in the research and nine people agreed. The sessions were conceptualised as a 
course called ‘Making Connections’ to reflect the Connected Assessment model being piloted. A 
rough outline for the five sessions was discussed with the class teacher (Table 6) and it was 
agreed that a member of staff who was a mathematics teacher would attend all the sessions 
with me. I took the lead in planning the sessions and developing the approaches used and the 
regular teacher supported me with this, took a register and acted as a facilitator during the 
tasks. 
Following analysis and evaluation of the first Making Connections course, a second cohort of 
adults was recruited to attend one class per week as part of the summer school put on by the 
adult education provider.  The summer school was advertised at various centres over a period 
of time but this did not produce any responses. Instead the cohort consisted of students actively 
referred by teachers where they felt particular adults needed more chances to develop their 
mathematical skills over the summer period. The summer school course consisted of one three 
hour session per week for six consecutive weeks. The course plan was based on the same 
model used in the support sessions and the same types of evidence were generated by the 
adults who took part. Once again I was supported in the sessions by a staff member who was a 
mathematics teacher. It should be noted that, for both cohorts of adult learners, Connected 
Assessment was not a genuine alternative to taking a timed test as they were all planning to 
take examinations leading to qualifications at some point.  
A total of sixteen adults took part in the Making Connections courses31.  Most were aged 
between 30 and 50 and all but one had a country of origin outside of the United Kingdom. All 
the adults involved were women and most of them were not working at the time. As discussed 
in section 4.2.1, the profiles of these adults reflect their local community even if they are not 
typical of the UK as a whole. Thus this sample could be considered to be representative of 
similar ethnically diverse populations in urban areas. Two adults, Tabitha and Mandisa32, 
attended both Making Connections courses. One adult was working towards a GCSE in 
Mathematics and one adult was working towards a Functional Mathematics Level 1 
qualification. All the other women were attending classes for Functional Mathematics at Level 2.  
 
31 This does not include three adults who only attended one session; they were not included in the analysis. 
32 Pseudonyms have been used throughout this thesis to protect the identity of participants. 
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It was intentional to recruit adults working at Levels 1 and 2 for this research as I felt that adults 
working at a lower level than this might find that the suggested tasks required too many 
mathematical concepts that they were not familiar with. I was concerned that the sessions 
would then involve too much teaching and not enough assessing. 
Table 6: Outline for Making Connections 
Session number Suggested approach 
1 • Give out student journals  
• Small group task to come up with ideas for ‘ways to show the 
maths you can do’ 
• Taster task for some of the methods - for example; project, 
investigation, online, puzzle, handout 
• Individuals choose 3 methods to work on and start planning 
• Complete student journals 
2 – 4/5 • Learners work on their chosen projects  
• At least one should be collaborative, one individual 
• Complete student journals 
• Teachers facilitate and support with resources, suggestions, 
feedback 
Final session • Learners ‘present’ at least one of their methods to the group 
• Collection of any ‘evidence’ produced by learners 
• Complete student journals 
• Complete evaluation of methods and process both as a group 
and as individuals 
• Give out certificates 
 
Given the earlier experiences with the interview and focus group, it became apparent that some 
degree of scaffolding and support would need to be provided for adults to develop assessment 
tasks. This decision was based on acknowledging the ‘paradox of choice’ where people 
appreciate having some choice but can be overwhelmed if given too many options (Kirschner 
and van Merriënboer, 2013). The intention was to start with some prompts and suggestions and 
develop a list of options with learners as part of the first session – a ‘shared control ‘approach 
(ibid). A task list was created following the first session and given as a handout to all the 
participants to keep in their folders (Appendix 8). This meant that they could easily refer to it 
when they had finished one task and wanted to decide on the next.  
Data collected from the two cohorts of Making Connections consisted of; 
• Written evidence generated by learners while completing tasks 
• Posters created by learners 
• Digital evidence of tasks completed online 
• Written comments in learners’ journals 
• Completed course evaluation forms 
• Fieldnotes written by researcher 
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Data was analysed by evaluating the approaches used from the perspective of both the adults 
involved and teachers. I used the sources of evidence listed above to evaluate how effective the 
Connected Assessment model was in its aims to create an inclusive and more holistic approach 
to assessment and foster connections. Another aspect of data analysis was collating and 
summarising the evidence for each individual adult in a table (Appendices 9 and 10) This was 
then mapped to current mathematics curricula as a way of seeing to what extent the Connected 
Assessment model provided evidence of meeting these (Appendix 11). Participants also 
completed a brief written evaluation at the end of the course and this was also summarised in a 
table (Appendix 12). An evaluation of the process and content of the support sessions was 
carried out in discussion with the class tutor and the content and approaches were then slightly 
modified for the second set of classroom sessions at the summer school. In addition, I attended 
two staff meetings for all teachers of mathematics, shared the evidence generated by the 
Connected Assessment model with them and invited discussion and comments. I also met with 
a senior manager and senior mathematics teacher on several occasions to discuss progress 
with trialling the model and possible ways to take this forward within the organisation. The 
findings and evaluation of the Connected Assessment model are discussed in chapter eight. 
4.5 Ethics 
It is a requirement for any research that careful consideration is given to matters of ethics.  A 
research ethics form outlining the concerns addressed below was completed and approved 
before undertaking the fieldwork for this thesis (Appendix 13). Consent and permission from the 
management team at the adult education provider was sought before approaching individual 
members of teaching staff or adult learners to request their participation in this research. The 
management staff are both gatekeepers and employers in the context of this application. An 
information sheet was provided to all parties (Appendix 14) and a consent form was completed 
by all participants who agreed to take part (Appendix 15).  Adult learners attending numeracy 
classes may have difficulties with language and literacy so the written information was simplified 
in my presentation and supplemented with verbal explanations. It was made clear to 
participants that they could withdraw from the research at any time without explanation. Some 
learners may consider their past experiences with numeracy and test taking as sensitive or 
even anxiety inducing. No one was forced to answer any questions whether written or verbal 
that they would rather not answer and this was made clear on the information and consent 
documentation and verbally when appropriate during the research. For example, before each 
interview I read out the same statement to this effect. A potential outcome of the research is the 
development of assessments that are not timed and do not induce anxiety for learners and, in 
my opinion, this justifies any short-term stress for individuals. In general, adult learners who feel 
free to express negative emotions about their past experiences of learning 
mathematics/numeracy find this is a necessary stage to go through before new learning can 
take place. Providing an opportunity to express opinions and attitudes may even be considered 
a positive outcome of the research for some participants and will certainly contribute to the 
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knowledge base in this area. The intention was to find out what has influenced these attitudes 
and whether there is a link to a fixed/growth mindset. In addition, this research has shown what 
assessment tools learners can develop and use themselves that they feel demonstrate and 
reflect their personal learning progress. This research has shed light on the implications of 
including collaborative aspects in summative assessment and whether learners are able to draw 
on their lives outside the classroom for meaningful contexts. 
There is a potential dilemma here in that, given the high exchange value of a mathematics 
qualification such as GCSE, it would have been unethical to suggest that any individual learners 
not sit their examination as a result of taking part in this research.  Opting out of the exam could 
put individuals at a disadvantage; ‘social practices models that seek to exempt learners from a 
common, if difficult, element of learning and achievement are often criticised as operating with 
condescension and double standards as perpetuating exclusion’ (Green and Howard, 2007, 
p.18).  There is some validity to this critique; by emphasising the negative impact of testing and 
mathematics anxiety this research could arguably be positioning learners as weak and 
incapable. My own view is that alternative assessment regimes should be seen simply as 
inclusive and providing choice to learners that relates to their purposes and plays to their 
strengths. To mitigate this issue, I mentioned on the participant information sheet that deciding 
not to take an examination in mathematics may be detrimental to them in terms of employability 
or further study. This proved to be quite confusing for some learners as it was taken to imply 
that I was advocating that they do not take an examination which was not the case. This 
confusion may have arisen partly because several learners in the group spoke English as a 
second language. A verbal discussion was able to provide clarity on such points. All the 
learners who took part continued to attend their regular classes with the intention of taking the 
associated examinations. 
One respondent did not want the interview to be recorded so I made hand written notes of her 
responses instead.  A second respondent stated that she did not want the interview to be 
recorded but it became clear through an initial conversation that the reason for this request was 
that she has a strong accent that she felt would make her easily identifiable from the recording.  
Once I explained that I was the only person who would listen to the recording and that it would 
be kept securely she was happy to go ahead and record the interview.  I checked with her again 
at the end of the interview that she was comfortable with recording our conversation. 
4.6 Summary 
This chapter has outlined the mainly qualitative methodology used in this thesis which draws on 
elements of participatory action research and critical theory. The data collection and 
approaches to analysis were described including the use of interviews with thirteen adult 
learners, a survey of 51 teachers, a focus group and evidence gathered from the ‘Making 
Connections’ sessions. Details were given of ethical considerations and how ethical approval 
was gained before commencing with fieldwork.
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Chapter 5. Conditions for Learning Mathematics: Views of 
Adults and Teachers 
In this and the following three chapters, I present my findings and analysis. All thirteen interview 
transcripts are included in the analysis presented in these four chapters as well as all 51 
responses to the teacher survey. For clarity, when discussing how many interviewees a 
particular point applies to, I put the number in brackets. For example; ‘most interviewees were 
educated outside the United Kingdom (10)’ should be interpreted as 10 out of the 13 
interviewees having been educated outside of the UK. The interview data is presented in these 
four findings chapters on a thematic basis. However, in order not to lose sight of the individual 
cases the data springs from, I have also included summaries of all thirteen interviews in 
Appendix 4.  Three of these summaries are discussed in section 6.4. 
In this first findings chapter, I present perceptions of adults and teachers on aspects that they 
feel support their mathematics learning. This is followed in chapter six by a discussion of adults’ 
and teachers’ attitudes towards timed tests as a ‘necessary evil’. These first two findings 
chapters are concerned with shedding light on the current situation in terms of learning and 
assessment in mathematics which was phase one of this research. In contrast, the final two 
findings chapters present evidence from phases two and three of the action research cycle, 
discussing possible alternatives to a timed test. Chapter seven discusses teachers’ prior 
experiences of, and the perceptions of adults and teachers towards, possible alternatives to a 
timed test for mathematics. Chapter eight details the development, piloting and evaluation of a 
Connected Assessment model of summative assessment in an action research cycle in 
collaboration with adult learners. 
In this chapter I present findings from the interviews with adult learners and the survey of 
teachers that relate to three aspects of creating positive conditions for learning mathematics as 
adults. Firstly, I look at adults’ general attitudes towards learning under the theme of persistence 
and mindset. This theme was deductive in the sense that I set out to explore mindset with the 
adults interviewed. However, there were also opportunities to infer a growth or fixed mindset 
from sections of the interviews where I was not asking specifically about them and this arguably 
strengthens the findings. As part of the discussion on this theme I explore whether adults have 
certain attitudes imposed on them by the current system of education. Secondly, I discuss 
Educational contrast; a theme which emerged inductively from the interview analysis i.e. it was 
not part of my theoretical framework or research questions. The theme of educational contrast 
includes a discussion of how adults compare their experiences of learning at school and as 
adults, the importance adults place on positive relationships and the perceptions of some 
teachers on how alternative assessments for mathematics can support learning. Although this 
theme is peripheral to the central research topic of timed mathematics tests it earns its place in 
this analysis because it highlights what is important to the adults interviewed about their 
experiences of learning mathematics and these factors were considered when developing the 
Connected Assessment model discussed in chapter eight.  Arguably, such inductive themes 
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should be given more weight than the deductive themes discussed here and in chapter six as 
they arose from what adults wanted to tell me rather than what I wanted to find out about. 
Finally, in this chapter, I discuss another important condition for learning mathematics; relating 
the teaching, learning and assessment to adults’ lives and purposes. This condition resonates 
with the underpinning theory used in this research of numeracy as a social practice and is 
expressed through the theme of use value. The idea of school mathematics as more powerful 
than everyday numerate practices is discussed.  This is followed by findings from the focus 
group that provide examples of how numerate practices could form part of summative 
assessments through completion of a project. In the same section I present data that emerged 
from the teacher survey relating to how alternative assessments can be tailored to suit the 
purposes and needs of individuals.  
5.1 Persistence and Mindset 
Many of the adults interviewed had been attending mathematics classes for several years, 
working their way up through the levels.  One adult was planning to take her GCSE 
mathematics examination for the fourth time to improve her grade from a ‘D’ to a C’ grade. 
Similarly, several adults had plans to work up through Level 1, Level 2 and then GCSE 
mathematics.  This seems to me to indicate persistence and, perhaps, a growth mindset in 
these adults since they would be unlikely to continue to attend mathematics classes if they did 
not believe that they could improve their skills. Persistence with learning mathematics was a 
strong theme for nearly half of the group (6). 
In order to gain insights into the mindset of the interviewees, I asked some specific questions to 
elicit their views on intelligence and whether mathematics is something everyone can be good 
at (see Appendix 2 for a full list of questions). I have categorised responses such as the ones 
from Ana and Omulade below as indicative of a growth mindset because they imply that people 
can improve their skills and knowledge through their own motivation and effort; 
Nobody knows anything in the beginning, we are born a baby, we learn this, we learn to 
walk, we learn…and the more we learn to do it we get better at it.  I think that involves 
everything in life, the more you push yourself into it the more you get interested in what you 
are doing and you love what you are doing, you can get better at it, yeah.     Omulade 
I think everyone can be good in maths… we can improve, absolutely, it is like a muscle, we 
just need to exercise and practice.      Ana 
All but one of the adults interviewed (12) gave at least one response such as the two given 
above that I categorised as indicative of a growth mindset, either when answering my specific 
questions relating to mindset or at other points during the interview.  For example, Jahid’s 
response below was to a question about his experience of mathematics examinations; 
Yes, I did well in exams because we study lot, when I was back home I study lot.   Jahid 
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When coding the interview transcripts, I coded this response as indicative of a growth mindset 
as Jahid has attributed his success in examinations to hard study rather than to his innate 
ability. 
However, it is not possible or appropriate to categorise each interviewee as having either a 
‘fixed’ or ‘growth’ mindset about learning mathematics based on the interview data alone. For 
example, Omulade’s response above related to a question about general intelligence rather 
than mathematics specifically whereas Ana’s mentions mathematics.  In addition, it seems likely 
that individuals have different mindsets on different occasions and in different contexts, so a 
binary categorisation is probably not valid (Lee, 2009). It is not surprising that twelve of the 
adults interviewed showed some evidence of a growth mindset given that this sample of adults 
were all attending mathematics classes. They would be unlikely to volunteer to attend such 
classes if they did not think they could improve their mathematics and succeed on the course. 
However, as these adults looked back at their previous experiences in learning mathematics, 
there was less evidence of a growth mindset; there were few responses which attributed failure 
or poor performance in mathematics to the person themselves in any way. There were many 
barriers listed such as poor teaching, not enough support or not enough time but these were not 
couched in terms of the person’s responsibility to get extra support or make time. To an extent 
this is understandable because most of the early ‘failure’ adults were discussing was at school 
and they were children. This finding also points to the development of a growth mindset over 
time as being, perhaps, a feature of being an adult with life experiences. This may have 
implications for attempting to foster a growth mindset in teenagers and young adults. 
Many adults mentioned their improvement through putting in effort such as regular practice and 
their feelings of satisfaction when the mathematics is hard and they manage to understand it 
and solve difficult problems (both indicative of a growth mindset); 
I practice and I practice over and over, the more I practice I can get more skill I can be 
intelligent.  But if people do that way that will be, they will be intelligent for future.  Kwabena 
I think our intelligence can be improved upon…[through] study, reading, experience, travel, 
meeting new people, having positive experiences and positive influences in your life. I think 
it all helps to nurture intelligence…nurture the whole environment the person grows up in.   
Ryan 
I think... pretty much anybody can be good at maths, we all have our learning barriers but I 
think we can overcome them by using other methods of learning.    Amelia 
Clearly then many of the adults interviewed showed traits of persistence and a growth mindset. 
The reasons behind these traits could be related to the motivations for learning mathematics for 
these adults. An important distinction can be made here between ‘intrinsic motivation, which 
refers to doing something because it is inherently interesting or enjoyable, and extrinsic 
motivation, which refers to doing something because it leads to a separable outcome’ (Ryan 
and Edward, 2000, p. 55). The primary motivation for attending classes for most of these adults 
(11) was to gain a mathematics qualification that would meet the entry requirements for further 
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study. For example, Hannah and Jahid had plans to train as a teaching assistant and social 
worker respectively. For both of these careers they needed a GCSE mathematics qualification. 
This motivation could be classed as extrinsic in nature and thus it could be argued that the need 
for persistence and a growth mindset has been imposed on these adults to a certain degree 
since they need these traits in order to succeed in their mathematics examination and progress 
with their life goals. However, there is good evidence from the interviews that adults have 
additional motivations for learning mathematics that seem to be more intrinsic in nature. For 
adults with these intrinsic motivations I suggest that the traits of persistence and a growth 
mindset have not been imposed. For example there is evidence that adults are motivated by 
understanding difficult material; 
It is very satisfying to understand when it is hard.  Lisa 
I like, I would say, to have a challenge…but when you are in that right frame of mind 
to work on that challenge.  Because if you stay on easy all the time you don't know 
what hard is.   Rachel 
Several adults were motivated by being able to help their children with homework (7); 
Because I have got children I want whatever I have learned I would like to pass it on 
them and by doing that…they tell me what…'oh no mum maybe if you do it this way 
it is easier this way' so I pick that as well so…. it is fun!    Omulade 
…one of their school report, teacher says that the success that my child has is down 
to the work I have done at home so, looking back at early life, if you don't achieve 
something that doesn't mean you are not capable.  Coming over here and seeing 
adult education it's a must, there is no getting away from it, take on board because 
every job you apply for you must have maths and English.  I am…happy to know that 
for what I am doing there is no shame about it, say well, you are doing maths, their 
head can't take on that but you've got to push yourself and I'm happy doing it and the 
children enjoy seeing me doing that.       Rachel 
The interview data suggest several facets to helping children with mathematics that adults found 
motivating. This includes passing on knowledge, arguably a key parental role, and modelling a 
growth mindset for their children. Another aspect mentioned was the benefit of comparing 
methods with their children and understanding new ways to carry out calculations that their 
children were learning in school. 
Some adults also gave responses more indicative of a fixed mindset (5) but these tended to be 
referring to other people rather than themselves. For example, Jahid made an interesting 
distinction between being ‘good at maths’ and ‘passing the exam’. He suggested that one 
needed to be clever to be ‘good at maths’ but that everyone could ‘pass the exam’. Hannah, 
Ryan and Shafiqa referred to the fact that some people seem to have a natural inclination for 
number work that gives them a head start in learning mathematics; 
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No, I am not saying everyone is good at maths, some people are very clever, some 
people are naturally inclined to like figure work.   Hannah 
Some people can be born with higher intelligence. I don't know why but you hear about 
gifted children, you know prodigies…   Ryan 
Depends, you know, no one is stupid, everybody is clever but it depends where you want 
to go, where you put your cleverness, in which side you are clever.  Maybe you are clever 
in math but you are not clever in something else? It depends.      Shafiqa 
It is interesting that Shafiqa, who seemed to display characteristics of a fixed mindset about her 
own mathematical abilities, was one of the most highly qualified in the group having achieved 
the equivalent of a Higher National Diploma in Civil Engineering in her country of origin.  
Although the interview data have given some insight into the mindset of these adults and their 
motivations for learning mathematics, the data do not really explain in any depth why adults 
have these attitudes. There are hints about the possible negative effect that mathematics tests 
have had on past attitudes; 
it was a struggle…I won't pass    Lisa 
I wasn't expecting a high grade, I wasn't expecting even…I don't think I was expecting 
to pass then.   Ryan 
However, to explore this link in more depth would have required more specific questions in the 
interviews and possibly a different research design involving an attempt to measure changes in 
mindset following the use of alternative assessments. 
What it is possible to say is that, in general, this group of adults were positive about their current 
ability to improve their mathematics though attending classes. This was sometimes in sharp 
contrast to earlier experiences of education at school as shown in the next section. 
5.2 Educational Contrast 
This was a strong theme that appeared in most of the interviews (9) and often related to adults’ 
contrasting experiences of education while at school and as adults. In some cases, being in an 
adult mathematics class was a more positive experience than learning mathematics at school 
for reasons such as poor teaching or poor resources in their school. This aspect is well 
illustrated by Adele where she first describes her mathematics classes in secondary school and 
then at the adult education provider where she was studying for her GCSE in mathematics; 
…maths was a bit of a joke like you'd go in, kids were messing about, paper balls were 
being thrown.  I feel like it was chaotic so at that point I completely lost interest in maths 
um…the teacher had no control of the class. 
…the classroom environment and teacher is really relaxed and calm, you feel 
comfortable asking questions even if you're struggling, you know, you can go up to the 
Chapter 5 Findings on Learning Mathematics 
90 
 
board, write questions how you've worked it out to the whole class…as I've never had 
that it is shocking.  
Another aspect of this theme included contrasts between the education systems of a home 
country and the UK. For example, Ana reflects on the high level of mathematics demanded in 
her home country of Portugal; 
In Portugal you need to do 12 years of maths even if you go for history or design or 
letters, languages you have...a lower level of maths but you still have maths. There is 
no option that is the thing, you need to do it. 
While Omulade compares learning mathematics as an adult in England favourably to her school 
experiences in Nigeria; 
Learning maths in Nigeria wasn't that bad but what we didn't have, we didn't have the 
resources.  Very good teachers but the resources weren't there and because of 
the…everything was a little bit hard because you have to buy books, you don't get 
books for free, you don't get…and if you cannot afford the school fees you won't be able 
to go to school.  Yes, so I had all those problems, yeah…school fees, I will be dropping 
out of school and going back when we've got the money. 
Shafiqa contrasted being a mature adult and a child in terms of readiness to learn and the 
technology available now to support learning;  
I'm a little bit quiet than before.  If I don't know I can see the internet, I can ask next 
day…it's different.  Before I more panic, when I was 16, 17 now no.  When you are 
struggling with something, tomorrow I'll check with my friend is ok. 
Similarly, Ryan revealed his poor experience of schooling in general and the effect this has on 
his attitude towards mathematics; 
I didn't really enjoy any subjects at school because I had a really horrible time at 
primary and secondary school so I didn't really…I wasn't really focussed or orientated to 
be an academic.  It wasn't a good time…I didn't have that much confidence when it 
came to, like, maths or the more, the numbers based subjects. 
The relevance of this theme is that most of the adults interviewed were positive about their 
experience of learning mathematics as adults and felt it was in some way different to their 
previous experiences of learning.  
5.2.1 Positive Relationships 
One particular aspect of learning mathematics valued by this group of adults in both their 
previous and current experience of learning mathematic was positive and supportive 
relationships. This aspect was strongly evident for around half of the group (6) and includes 
interactions with teachers, children, peers and friends as well as with online material. For these 
six adults the importance of positive relationships was a feature throughout their interview and 
not restricted to one or two comments. Kwabena, for example, mentioned the importance of her 
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relationship with her teacher and with her peers and children who she supports with 
mathematics. 
Most participants (9) expressed the importance of their relationship with the class teacher. Lisa, 
for example, mentioned how the teacher for her adult mathematics class would ask the students 
to explain their methods at the board and how this made her feel valued and able to contribute 
in her mathematics classes. Kwabena said how important it was for the teacher to show 
different methods to the class so that they could all find one that helped them understand; 
Matthew give us, all the student, different, different, different methods so you can 
understand and so you can open your eyes and open your brain.  
As well as the importance of a teacher managing relationships during whole class teaching, 
Amelia stressed the importance of a teacher giving her individual time and attention to explain 
concepts; 
If I don't understand something I try and learn it on my own then I will come into class 
and Pat will show me the way it should be set out, if I was really struggling with 
something she will sit down and do it with me, we'll talk it through. 
Ana sums up the importance of a positive student teacher relationship very well; 
The teacher is really important to make you like maths or not but, the same as English, 
history, anything, if you had a good connection with the teacher or the teacher is really 
good explaining and you are 'this is really easy, I like maths' 
Participants also found it helpful to work with other people both within and outside the 
classroom to gain peer support for their mathematical progress. Lisa’s comment below shows 
that this can support with confidence as well as with specific mathematical questions; 
You can get support from other learners…help each other remember that you can do it.  
Jahid mentions getting help from a friend; 
I have some friend who is really good in maths they are doing Accountancy, chartered 
accountancy so I have asked them to get help from them. 
Kwabena reveals how working in a group helps her to concentrate; 
if I do by self I am bored I can't concentrate but if we chat together so share brain, so 
share knowledge so can gain more this is for me interesting. 
Adele related this theme to her experience of work and how there was always someone to help 
her with any problem that involved mathematics; 
I like the idea that you don't always have to work on your own...there was always 
someone, like I had two different jobs, one was in an office with other people the other 
one I was on my own but regardless if I ever struggled with anything someone would sit 
down with me, go through it…when we got the work in it was more like 'ok how can we 
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share this between us?' and we would work on it together rather than being on my own 
and it was just me...there was still people I could ask all the time. 
Another example of the importance of positive relationships to learning mathematics is the 
benefit adults gain from teaching mathematics to other people, particularly their own children.  
Omulade made it clear why this is so helpful to her; 
…she asks me a question so I am teaching her but I am also learning…It is just like 
teaching yourself, teaching someone else maths. 
Kwabena told me how teaching her own children in the same way that she was taught in class 
reinforces her learning and helps her improve her mathematics; 
…she teach us from primary level so that is why I understand maths and I then I follow 
the formula to teach my children so when I get home and I teach them the way the 
teacher teach me at school so when I get home the way the math teach me and I teach 
my children as well.  That is why make me improve. 
Kwabena also mentioned how happy it makes her to teach mathematics to her friends; 
…most of my friends at the college I am teaching them mathematics, they are in a 
childcare class they bring the exam paper so I solve the problem for them, I am happy, I 
am happy. 
Rachel made it clear that even though you struggle in some areas of mathematics, you can still 
support others; 
Like one Friday I was here and this other learner came to me and she is struggling with 
maths and I explain to her a bit, you know, so…I think I can help, despite I might be 
struggling in certain areas I can still help other…cos we all at different levels, yeah. 
Some adults valued the use of online support and information to help them with their 
mathematics. Omulade explains how she tries several websites until she finds an explanation 
that makes sense to her; 
I go to maths watch there are so many sites like that now.  You might look on that and 
the explanation is not very clear so you go on another one and you do some practice. It 
is really helpful. 
Ryan mentions a variety of digital media that he finds helpful; 
I can go online onto GCSE bitesize or there will be a topic on the CD we have been 
given and I can watch animated…little tutorials on each subject and it will go through a 
B, C, A grade example. 
The preceding analysis in this section suggests that incorporating interaction and collaboration 
as part of summative assessment could be helpful for adults. 
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5.2.2 How Alternative Assessments Can Support Learning 
A relevant theme that emerged from the teacher survey is learning. This theme incorporated 
any aspect mentioned by participating teachers that they perceived enhanced students’ learning 
of mathematics as distinct from their ability to give a one-off performance for an assessment. 
Teachers suggested that several of the alternative assessment methods they had used resulted 
in deeper understanding of the mathematical concepts through application to more extended or 
open problems than could be included in a timed test; 
Application of knowledge and having to understand why and what the maths was for 
and what the results mean 
…allows the student to develop their mathematical thinking 
It allows a student to develop a better understanding of the subject by self discovery 
Another way in which these assessment methods were perceived to support learning was that 
they allowed teachers to scaffold tasks and provide support during the assessment itself by 
prompting and giving feedback; 
Differentiated learning. Less pressure and stress for the learner to pass an exam. 
Allowed for scaffolding. 
The tutor could provide support for weaker students. 
Being able to provide support was considered by the teachers surveyed to be an inclusive 
aspect of the assessment that allowed weaker students to progress and demonstrate skills. 
5.3 Use Value  
Use value is related to how much satisfaction can be gained from using a given commodity 
(Marx, 1859).  In this case the commodity is improved mathematical skills or understanding that 
can be used to support an individual’s life goals and purposes. In contrast, exchange value 
refers to what can be exchanged for a commodity in the marketplace (Marx, 1859). The 
commodity here would be a qualification in mathematics and the marketplace is future 
education or employment opportunities for an individual adult. As discussed above, most of the 
adults interviewed were attending mathematics classes to gain a qualification with high 
exchange value. However, two adults were mainly motivated by a wish to help their children 
with mathematics. It may be significant that both of these adults were studying at Level 1 which 
arguably has much lower exchange value than a Level 2 or GCSE qualification. The wish to 
help children with learning mathematics could be said to relate more to use value rather than 
exchange value.  There was no discernible relationship between the level of mathematics being 
studied and use value as it was a strong theme for individual adults representing all levels of 
study.  
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The usefulness of mathematics in life outside the classroom was a theme for several adults 
interviewed (4) even though these same adults all had a strong exchange value motive for 
gaining a qualification. I asked everyone whether the mathematics they were learning in class 
related to life outside the classroom (i.e. whether they perceived it as having any use value for 
them) and several people gave clear examples of use value; 
Everything I do involves maths; I have to count pennies, teach my kids, buy stuff when it is 
in the sale, take out loans and compare interest rates…   Lisa 
…the other day I went into the store…the sales assistant was very taken aback when I 
was able to say to my friends 'this dress, this percentage that that that' and she was 
looking at me and say, 'how did you know?' and I said in my maths class we are doing 
percentages and discounts! I find it better to understand it that way; where I can relate it to 
this…      Hannah 
However, some adults felt that the more abstract or higher level mathematics that they needed to 
pass their examination had little use value for them; 
I'm thinking about me personally and for what I've done, even working at the University 
and doing lots of ordering, finance, credit cards and things like that I've never had to know 
the stuff that I do on an exam like the high level; just basic maths. Adele 
I've never needed it in twenty years from when I did it the first time around until I applied 
for my postgrad now I've not really needed it.   Ryan 
I think they are the same to a certain extent (maths in class and maths in real life) yeah 
because when it comes to calculations, when it comes to banking, when it comes to…all 
the skills are in there but when it comes to algebra and all that kind of maths that is 
nothing to do with day to day life…it is good for younger children to explore all that… but 
when it comes to adults…we don't need all that (laughs).  Omulade 
One learner remarked that she does not remember the mathematics she learned at school 
because it was ‘specific maths not daily maths’ which seems to support the social practice view 
of different numeracies for different domains in life. It could be argued then that for some adults 
they have no choice but to learn some ‘specific maths’ (often referred to as the domain of 
‘school mathematics’ from the social practice standpoint) which they perceive as having low use 
value. The domain of school mathematics contains powerful or privileged mathematical 
practices (Hamilton, 2001) such as the use of algebra that are valued more highly than ‘daily 
maths’. It is these privileged practices that need to be mastered and demonstrated in order to 
succeed in an examination.  As for most subjects, the content of the curriculum to be examined 
is decided by those in power and imposed on the population through funding regimes and 
qualification regulations.  
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5.3.1 Focus Group Project Suggestions; Use Value 
As part of the focus group session I asked the group to think about topics from their own lives 
that might make a good mathematics project that could be used as summative assessment. 
They put their ideas into a poster shown in Figure 3.  
After a period of discussion when many ideas had been added to the poster, I asked the 
participants to think about what assessment evidence each idea might generate and to add this 
information to the poster. 
One participant suggested a written journal as evidence for a completed project. Another 
suggested including correspondence as evidence for example from a mortgage agent. Another 
participant suggested creating a portfolio, like a folder, from planning a wedding. Other 
suggestions included a sample or model or some quotations for work to be carried out or telling 
the teacher verbally about the project. There was some agreement among the participants that 
teacher observation would be fine as an assessment method since the teacher knows what 
each student is capable of. It was felt that teacher observation and verbal feedback would be 
inclusive ways to assess as some people are not good at reading and writing but ‘they know 
what they are doing’. 
A summary table showing suggested projects alongside evidence that might be generated is 
shown in Table 7. 
 
Figure 4: Poster of possible mathematics projects from the focus group 
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The activity of creating a poster of possible projects was an effective way to help adults make 
connections between classroom mathematics and its use value in everyday life; generating 
enthusiasm for using mathematics. This task was so successful that I decided to include it in the 
first session of the Making Connections Course discussed in chapter eight. I also used some of 
the ideas for assessment evidence such as a journal and portfolio of work. 
A theme that emerged from the teacher survey is relevant here; teachers described one of the 
strengths of alternative assessments as being able to tailor the assessment towards students’ 
purposes or interests. One aspect of this theme was use value; 
It has allowed students to produce contextualised work relevant to their vocational 
subjects or personal interests that test their understanding of the application of the 
mathematical techniques. 
Table 7: Contents of poster from focus group showing projects and assessment 
evidence 
Project Assessment evidence 
Sports; fitness, time management, weight 
control 
 
Planning a trip; £1000, car, bus, plane, train verbal 
Starting a business; restaurant, shop  
Buying a car  
Holiday  
Gardening; size of garden, what to put in the 
garden, what type of trees, any small pond 
or sculpture? New fence, 
drawing of plan 
Buying a house; mortgage, interest rates, 
area, 
mortgage offer, letter from bank, written 
journal, correspondent with agent, e-mail, 
quotation, printing out web searches 
Housekeeping; budget, scale of preference   
Involving with another people, healthy 
eating 
 
Interested in opening business partnership  
Nursing; understanding measurement observation, calculation, competence 
Planning party/wedding; catering, budget, 
how many people? Sourcing ingredients, 
how far to go to get the ingredients, how 
many personnel would be required to do the 
work. 
research, submit a portfolio or report with 
calculations, photographs 
 Sample: model/plan scale drawing, small 
dress 
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A second facet of this theme was that teachers perceived tailoring the assessment was 
motivating for students; 
The portfolio can be themed to the needs/interests of the learner, which makes it more 
relevant and interesting for them, acting as an incentive to complete. 
The implication of the use value theme is that many of the adults interviewed would like what 
they are learning to be more useful to them in their lives outside the classroom. Both the adults 
interviewed and those in the focus group were able to suggest many numerate practices from 
outside the classroom setting that they felt would demonstrate their mathematical skills. 
Generating these links to mathematics from their own lives and experiences seemed to engage 
and motivate these adults and this perception was confirmed by data from the teacher survey. 
Ideally then, a qualification could be developed that has high use value as well as high 
exchange value; a concept discussed further in chapter nine. 
5.4 Conclusion 
In this chapter I have presented findings from the interview, focus group and survey data 
relating to conditions that support learning of mathematics. The adults interviewed were 
persistent, had attributes of a growth mindset and were generally very positive about their 
current learning experiences. They valued the differences between learning at school and 
learning as adults and valued positive relationships that supported their learning including being 
able to collaborate on tasks. Some teachers perceived that use of alternative assessments was 
another way to support deep understanding and learning of mathematics. 
Some of the participating adults perceived that some of the mathematics they were being taught 
would have little use value for them and they were able to suggest many numerate practices 
from outside the classroom setting that they felt would allow them to demonstrate their 
mathematical skills. However, under current assessment and funding regimes adults have little 
power to choose either the mathematics they want to learn or how they will be assessed. Some 
teachers suggested that alternative assessments allow for tailoring to learners’ lives and 
preferences and that this is motivating for them. 
The findings summarised above now allow me to begin to answer some of my research 
questions; 
RQ2:   Do adult learners have a fixed or growth mindset about learning mathematics? 
What reasons can be found for these attitudes? 
Most of the adult learners interviewed showed attributes of a growth mindset and some adults 
reported that this was sometimes in contrast to their attitudes as young people at school.  It 
appeared that for some adults the growth mindset had developed as adults through success 
either at work or in family life and this had allowed them to feel positive about their ability as 
capable adults to come back to learning. Some adults demonstrated considerable persistence 
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in their learning journey as adults. For example, some adults had been studying mathematics at 
the Adult learning centre for several years, building up from Entry Levels to Level 2 or GCSE 
mathematics classes. Some adults discussed the effort and practice they put into their current 
study of mathematics and they demonstrated considerable self-awareness about how they learn 
best and how to access support outside the classroom from friends and family.  
The interview data is less helpful in determining the reasons behind the mindset and 
persistence shown by these adults. It is possible that the various motivations adults gave for 
attending classes have an impact on their attitudes and these include the need to gain a 
recognised qualification, helping children with their mathematics homework and understanding 
a difficult subject. The motivations suggested by these adults include both extrinsic and intrinsic 
elements so I argue that, to an extent, both persistence and growth mindset are imposed on 
adults. 
RQ3:  What are the perceived strengths and weaknesses of different summative 
assessment approaches for mathematics? 
RQ4:  What alternatives to a timed test could be developed that reflect 
mathematics/numeracy as a social practice, as a collaborative, context dependent 
phenomenon? 
Some alternative assessment approaches such as project work are perceived by adults and 
teachers as being motivating and easy to relate to their numerate practices from either daily life 
or a vocational area.  Some teachers also perceived these assessment approaches as 
encouraging deep understanding and learning of mathematics. 
In the next chapter, I will discuss adults and teachers’ attitudes towards timed tests for 
mathematics and whether they would prefer timed tests or alternative assessment approaches.
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Chapter 6. A ‘Necessary Evil’: Attitudes of Adults and 
Teachers Towards Timed Tests for Mathematics 
This second findings chapter continues to explore the current situation with respect to adult 
mathematics by presenting data giving insights into the experiences and attitudes of the 
participants about timed mathematics tests or examinations.  
The two themes presented in this chapter are deductive in the sense that they arose from the 
theoretical frameworks that helped me frame my research questions and plan the questions I 
would ask in the interviews (Willig, 2013). However, I did not take a fully deductive approach, 
which would have entailed a pre-determined coding frame. Instead I coded in an inductive 
manner, creating initial codes as a response to the transcripts alone. Later categorising and 
coding cycles involved more focus on either theoretical frameworks or the research questions 
and the following themes presented in this chapter were the result of this process; 
• Assessment literacies 
• Exchange value 
Following an exploration of these two themes, I then discuss adults’ preferences in relation to 
timed tests. This is followed by contrasting profiles for three interviewees that illustrate some of 
the key themes discussed in this and the previous chapter. The next section presents data from 
the survey of teachers about their perceptions of timed tests and discusses differences in 
responses by gender, experience, age and type of provision.  
Taken together, the data presented leads me to an overarching theme of timed tests being 
perceived as a ‘necessary evil’ by the participants in this research. 
6.1 Assessment Literacies 
The theoretical framework used in this research conceptualises literacy/numeracy as a social 
practice that can involve very different practices depending on the specific context. One such 
context is that of a timed mathematics test and in the first section below I present extracts from 
the interview data in which the adults interviewed described various ‘assessment literacies’ that 
are required to succeed at such timed tests.  In the second section I discuss how assessment 
can itself be considered as a social practice and whether the assessment literacies associated 
with a timed test could be considered privileged practices. 
6.1.1 Extracts from the interviews 
The first issue brought up in the interviews about timed mathematics tests related to the ability 
to manage the time limit and any associated anxiety. The issue of anxiety was evident to some 
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extent for seven of the adults interviewed and was most often discussed in the context of a 
timed test as shown in the extracts included below. For example, some adults found having a 
time limit difficult because it made them feel under pressure to recall methods and facts fast and 
calculate quickly. Omulade and Lisa express this clearly; 
…let me do this quickly, quickly and before you know it the time is not on your side…far 
gone.  Omulade 
you have to look at the clock all the time…you know how to do it but don't have time to 
do it.        Lisa                                                                                                           
Ryan said that the time limit sometimes causes him to make mistakes in the examination and he 
related these errors to anxiety affecting his thought processes; 
Because whenever I am under timing pressure I speed up and that's when I make all 
my mistakes.  These are simple mistakes that if I was outside the constraints of a timed 
boundary I wouldn't make.  My natural impulse is that whenever I feel the clock is 
ticking I will not read the information what is in front of me correctly so these are just 
linguistal kind of things that I should really be able to understand but my processes are 
getting full of anxiety because I am worried that I am gonna not do it in time and I'm 
gonna miss out you know I'm trying to answer all the questions but I'll…you know I'll 
have made loads of mistakes which could have been avoided. 
Adele also mentioned that she feels that she would perform better if there was not a time limit.  
She recalled that she always felt that she needed longer to process material than other people 
so that running out of time was a recurring situation for her throughout her mathematics 
education; 
…in a kind of test scenario, if I had extra time I'd probably get more marks but it's just to 
do with the timing of tests for me, that's like frustrating cos I can't seem to work at this 
kind of fast pace for example.  We had a maths test last week and it was one minute 
per question we had and, for me, that's like daunting cos it's not necessarily me not 
knowing the answers it's the fact that 'a minute for a question' whereas if I had longer I 
feel I could achieve a much higher grade. 
For Dorcas the issue was that she speaks English as a second language and it therefore took 
her more time to read and understand the questions. Dorcas alludes here, perhaps, to the 
difficulty of understanding the cultural context of some questions; 
I have last week maths, three question really it's difficult because functional skills maths 
it is not only maths it's English also it is including English 'we have like eight boxes 
something, we fill something something' this is like you have to understand…only 
people from England like must understand English.  That is not maths that is like 
knowledge thing.  Something like that tricky thing it is really helping us to give us more 
time. 
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For some adults the time limit plays a significant part in their feeling anxious both before and 
during a test; 
I panic when I look at the paper…I am jumping, jumping.   Lisa 
This is the worst thing, the worst [time limit].  If you give me now an exercise and said 
'just solve it' without saying 'you have ten minutes or two minutes' I will solve it.  If you 
say 'you have five minutes, two minutes, I will just thinking with the time and, you know, 
I am like that.   Shafiqa 
In general those who were concerned about a time limit also tended to express anxiety about 
tests (see Table 8 below) and this link between time limit and anxiety is supported by the fact 
that those who felt confident about having a time limit did not express anxiety about taking tests.  
It is valuable to also look at those adults for whom a time limit did not seem to be an issue and 
explore the reasons behind this. Rachel, for example, said that she did not feel under time 
pressure in examinations and feels that a time limit reflects what happens outside the 
classroom; 
…it is just knowing what to do and doing that because it's got to be limited with time because 
the same way you do things under exam conditions you take that skill in life to say 'well I 
am going to do this at home now, ten minutes, fifteen minutes' 
Rachel and Ana both stated that time pressure was not an issue for them in tests because they 
knew they understood the material deeply; 
…it's not like history you are going to forget the name of something or the date of 
something; no, it's a rule and if you really understand you just do it.   Ana 
Amelia mentioned that she was fine with a time limit because she is fast at calculating; 
…a few of the other pupils on this class have commented and they've said I'm quite fast 
and I think it's just a natural… I'm ok with exams, for maths anyway.  
Several people felt confident because they had successful prior experiences with timed tests 
and had good study skills to support them through revision and practice.  
It is clear from the preceding analysis that some of the adults interviewed would probably feel 
less anxious and pressured with summative assessment models that do not involve a time limit. 
It is likely that this would reduce anxiety for some adults and allow them a better chance to 
show what they can do. The data also suggests that deep understanding of the material may 
reduce the need for memorisation which may, in turn, reduce anxiety in test situations for some 
adults.  Since teaching to the test can often result in surface learning (Hutchings 2015), it could 
be argued that this practice may actually lead to more anxiety that could inhibit performance in 
the test. An exclusive focus on the test is also likely to affect school children in their GCSE year 
and adults and young people in FE Colleges where they may be resitting their exam. 
Another assessment literacy mentioned by some of the adults interviewed was the need to 
perform well on the day of the test as Ryan explains; 
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You might have been ill that day, you might have been full of anxiety, you might have 
been really kind of…had a good night's sleep that day and feeling really great, you 
know…all these different kind of influences, you know, that can affect your ability and 
your output. 
Hannah reflects how an issue unrelated to the subject affected her result when taking her ‘O-
level’ mathematics examination; 
Well, I remember it distinctly because I was upset, something upset me so I went into 
the exam and most of the things that I learned, the formulas and everything…couldn't 
remember it and …that was a personal issue away from that and so…I didn't do well 
and that's the reason I ended up with an E. 
Some adults mentioned the need to memorise methods and formulae and the need to show 
your working as essential to success in timed mathematics tests; 
…it's a test of memory really isn't it and once again it's like one size fits all and I do feel 
with some people, if they had a bit longer, they'd achieve a higher grade and it seems a 
measure of memory rather than…just what you remember.   Adele 
I find the layout and the working…the method the hardest to remember because they 
want it doing in a specific way…you need to show everything on the piece of paper and 
because I'm so used to doing a lot of stuff in my head I'll miss out…bits and I'll just 
put…the answer down…Amelia 
Hannah and Amelia said that they like to be thorough and check their answers. Amelia said that 
having a time limit in an examination makes it difficult for her to work in her usual way and that a 
timed test is therefore not a good measure of her mathematics skills; 
I can just go off the exam I have just done: you can tell my working out is at a good 
standard…I am checking like I am using two different methods for making sure the 
answer is correct, I am double checking the question and double checking my 
answers…I am very thorough and I think this is another reason why it takes me a lot 
longer; I like to do things thoroughly… 
6.1.2 Assessment literacies 
Assessment can itself be thought of as a social practice with its own associated literacies. 
Taking a social practice perspective recognizes the existence of different domains of practice 
such as ‘street maths’ and ‘school maths’ (Nunes et al, 1993). The social practice theory 
distinguishes between these domains and the sites at which they might be practiced such as a 
classroom, at home or at work (Street 1984). In the context of this discussion the domain is 
assessment (more specifically assessment via examination) and the site could be anywhere 
that the associated assessment literacies are practiced such as during revision sessions in the 
mathematics classroom, at home while studying and in the actual examination itself. What 
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makes the skills or attributes described below assessment literacies is the extent to which they 
are required in order to succeed in timed tests or examinations. Some of them such as the need 
to memorise facts would apply to many subject areas. Others such as the need to show working 
and methods are more specific to the subject of mathematics. Below I use social practice theory 
to analyse the assessment literacies described by adults and then summarise these in Table 8. 
The issue mentioned by the greatest number of adults interviewed with regard to taking a timed 
test was being able to successfully manage the time limit. Several adults experience this as 
‘time pressure’ on them while they take the test. This can manifest itself through ‘clock watching’ 
which can be a distraction from completing the questions. Some adults mentioned constantly 
thinking about the need to complete questions quickly resulting in errors made through rushing 
rather than through a lack of knowledge or conceptual understanding. If time is not managed 
well during an examination, perhaps by allocating an amount of time for each question, then 
performance may be negatively affected. It could be, for example, that an individual runs out of 
time before attempting all the questions in the examination paper because they spend a long 
time on an early question. This brings in another potential assessment literacy; choosing which 
questions to answer when you know you haven’t got enough time to answer them all. This may 
involve reading techniques such as scanning to quickly ascertain what the remaining questions 
are about and self-awareness of your own strengths to aid the decision about which questions 
to tackle. Some adults also found that the time limit made it impossible for them to work in their 
usual way and check their answers thoroughly and they found this difficult.  
A second aspect related to timed tests that could be conceptualised as an assessment literacy 
is the ability to manage any associated anxiety. Some interviewees spoke about how anxiety 
had a physical effect on them during the examination and affected their ability to think clearly. 
Sometimes anxiety lead to feelings of panic for these adults and resulted in them being easily 
distracted. It is well established in the research literature that anxiety can negatively affect 
cognition; particularly short term memory (Connors et al, 2009) which is vital for success in 
solving multi-step problems and calculations (Ashcraft and Krause, 2007). Changes to both 
Functional Mathematics (the inclusion of a non-calculator paper from September 2019) and to 
GCSE mathematics (fewer formulae provided during the examination from September 2015) 
are likely to exacerbate this issue. 
It is interesting to compare which adults mentioned managing the time limit to which adults 
mentioned managing anxiety. Four adults mentioned both of these, implying that the time 
pressure was, for them, a potential source of anxiety. However, two adults were concerned 
about managing the time limit but did not mention anxiety which infers that time pressure can be 
considered a separate issue that can cause problems even for adults who do not experience 
anxiety during the test. Similarly, one adult mentioned the need to manage anxiety but he did 
not mention time pressure. 
A third facet of success in timed tests relates to their high stakes nature (see section 2.7) and 
the resulting pressure adults feel to perform well on the day of the examination. Several adults 
talked about the possibility of being unwell, having some sort of unrelated crisis or issue or even 
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just being in the wrong frame of mind. In this sense timed tests could be said to be assessing 
resilience or the ability to perform under pressure. While this aspect may have contributed to 
anxiety for some adults, there were also two adults who mentioned this issue who did not 
express anxiety about examinations.  
Four adults told me that they found it difficult to memorise the methods and formulae needed to 
succeed in the examination. Two of these adults also related this aspect to the need to show 
their working as sometimes a particular method is asked for and answers need be laid out 
clearly in order to gain full marks.  
Clearly most of the assessment literacies discussed above have the potential to negatively 
affect performance in an examination. It is still possible to pass an examination even if you are 
ill, anxious, have not managed the time well, have perhaps misread some questions and 
forgotten some formulae. Surely, however, your chances of success are reduced.  
Conceptualising assessment as a social practice involves looking at issues of power and control 
within assessment practices. Thus it is relevant within this framework to consider who is served 
by current assessment regimes (Wall et al, 2014). The assessment literacies discussed here 
could be considered as powerful or privileged practices (Hamilton, 2001) since these skills and 
attributes are privileged as ways of demonstrating performance in an examination over others 
such as giving verbal explanations, looking up methods and formula, demonstrating skills and 
knowledge over a longer time period or working collaboratively to solve problems involving 
mathematics. The assessment literacies mentioned by the adults interviewed are an 
unacknowledged part of the gatekeeping role that mathematics qualifications play since 
qualifications can only be attained through success in timed examinations that require these 
literacies in addition to mathematical subject knowledge. Thus these assessment literacies are 
imposed on adults if they want to gain a recognised mathematics qualification. It could be 
argued that they are also imposed on those whose primary purpose is not to gain a qualification 
since most adults work towards qualifications as a result of funding regime requirements.  
The other way these assessment literacies could be considered as privileged is that they are 
easier to acquire for some people than others. Those who have more experience and success 
within the English education system are more likely to develop these assessment literacies than 
those, like some of the adults interviewed, who have had a disrupted education and do not 
speak English as a first language. Adults and young people from disadvantaged backgrounds 
are less likely to succeed in gaining mathematics qualifications (Bynner and Parsons, 2007; 
Andrews et al, 2017) and it seems likely that the need to develop these assessment literacies 
may be part of this picture. In this way the assessment literacies needed for success in timed 
mathematics tests are perpetuating inequalities in our society. 
Ways to challenge these powerful frameworks that perpetuate inequality include changing the 
assessment itself so that it has a more equitable set of assessment literacies such as those in 
the Connected Assessment model developed in this thesis and discussed in chapter eight. This 
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model aims to share power by involving students in negotiating assessment and encouraging 
them to take an active part of the process. 
The assessment literacies discussed by adults and analysed above are summarised in Table 8 
along with the names of the adults who mentioned each one.  Summarising the data in this way 
allows for easy comparison across cases as well as being transparent about how prevalent 
each one was as an issue for the adults interviewed. 
Table 8: Assessment literacies 
Type of assessment literacy Cases where this was mentioned 
Managing time limit Lisa, Omulade, Ryan, Hannah, Adele, Shafiqa 
Managing anxiety Lisa, Jahid, Omulade, Ryan, Adele,  
Need to perform well on the day Omulade, Ryan, Hannah, Shafiqa, Dorcas 
Memorisation of methods and formulae Lisa, Hannah, Adele, Amelia 
Careful reading of the question Ryan 
Showing working Hannah, Amelia 
Checking your work Hannah, Adele 
Language or cultural barrier Dorcas 
Background factors Cases where this was mentioned 
Negative experience of mathematics 
examinations in the past 
Lisa, Ryan, Hannah, Adele, Shafiqa, Dorcas 
 
The addition of the final row allowed me to see if it was the same adults who described negative 
previous experiences of mathematics tests who mentioned the challenge of assessment 
literacies. The data suggests that this seems to be the case; each of the six people who 
declared previous negative experiences of timed tests also mention at least two assessment 
literacies that they find challenging. There are a further two adults who mention at least one of 
the assessment literacies in the list above, suggesting that these can be perceived as difficult 
even for those who have a positive experience of timed tests. 
The time limit appears to exacerbate the other difficulties mentioned by adults; it can increase 
anxiety and add to worries about being able to remember methods and formulae, about having 
enough time to read the question carefully, show all necessary working to gain full marks and 
check answers. In many ways all the assessment literacies mentioned could be considered as 
aspects of performance and the pressure to ‘perform well on the day’. The interview data 
supports a negative cyclical relationship between some of these assessment literacies as 
illustrated in Figure 4. 
The findings in Table 8 above start to suggest specific aspects of timed tests for mathematics 
that people find challenging and that may contribute to anxiety and poor performance in such 
tests.  Eliminating or reducing the need for some of these assessment literacies in an alternative 
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model of summative assessment is therefore likely to be beneficial for a significant number of 
adults. 
 
6.2 Exchange Value 
The majority of the adults interviewed (11) declared that their main motivation for attending the 
class was to gain a recognised qualification in mathematics that would allow them to go on to 
further study. This motivation relates to exchange value i.e. what can be exchanged for a 
commodity in the marketplace (Marx, 1859). The commodity here would be a mathematics 
qualification to be exchanged in the marketplace for further education or employment 
opportunities. As discussed in chapter two, mathematics at GCSE level acts as a gatekeeper 
qualification for many professional and University courses so a GCSE in mathematics has high 
exchange value. Lower level qualifications also have exchange value in that they allow 
progression on to the next level. This high exchange value is well illustrated by Ryan and 
Jahid’s comments; 
I realised for the last twenty years I have been side stepping my career because I've not 
had GCSE maths and English, I've been stepping round it.  Ryan 
It's made me come because I want to go to university to study social work, okay so I 
need to do GCSE maths and English so before going for GCSE maths I want to build up 
on functional skills.  Then I have to do Level 2 and then GCSE.  Jahid 
Nine people specifically mention ambitions for attending university in the future. As discussed in 
section 5.3, I suggest that those in power use their influence on the education system to push 
exchange value over use value through the timed examination system and funding regimes and 
Figure 5: Negative cycle of assessment literacies 
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this is perhaps reflected now in the stated goals of adult learners.  Perhaps adults understand 
that it may no longer be acceptable to say that you want to attend a mathematics course for 
social reasons and for personal improvement and enjoyment?  I was aware when analysing the 
interview transcripts that adults could be aware of the dominant discourse within education 
around gaining qualifications for future employment or study. This may have affected their 
responses and skewed them towards answers that I might find acceptable. I asked what 
appears to be a neutral, open question near the start of the interview; 
Why are you attending the maths class with… (name of their teacher)? 
However, on reflection I suspect this question was interpreted by the interviewees as asking 
them to justify their attendance in terms of future employability or further study and also to 
explain why they had not already achieved a good mathematics qualification. Responses from 
three adults during the course of the interview suggested that they were not clear about my role 
or whether I was working for the adult education provider. It is possible then that an emphasis 
on exchange value may, in part, be a reflection of what these adults felt would be acceptable to 
me.  
Only four of the 51 teachers surveyed mentioned as a weakness that alternative assessments 
have low exchange value; 
Less prestige associated with portfolios than with exam based evidence and often 
universities and employers place less value on the completion of portfolios as 
alternatives to exams. 
Employers, other colleges and Uni's often won’t accept RARPA tracking as providing 
sound evidence as an alternative to GCSE and other exam based systems for 
measuring maths skills. This can really disadvantage learners who need to be given the 
option of differentiated learning resources and methods of assessment to match their 
learning styles. 
What's the point? Students questioned the validity since there is no qualification at the 
end of course/project. 
It was surprising that so few teachers mentioned this weakness given how important exchange 
value was to most of the adults interviewed. However, two of the assessments discussed in the 
teacher survey formed part of a qualification that also included a timed test (GCSE coursework 
and Key Skills Application of Number) so these could be argued to have the high exchange 
value that many adult learners required.  It is also possible that teachers underestimate the 
importance of a recognised qualification to many learners. 
6.3 Preferences 
Most of the adults interviewed suggested that some sort of testing is necessary for 
mathematics. However, many of the reasons given relate to purposes for summative 
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assessment in general rather than timed tests specifically.  For example, a few of the adults 
interviewed wanted to ‘prove’ something to themselves or to others; 
...to prove to myself that I can do it…to make sure we don't forget things.   Lisa 
…exam is there to see where you are at and how well you understand what you've 
been taught and also it build your confidence to say, 'I've mastered that and can move 
on to higher levels'.  Rachel 
You feel empowered when you know something and it does give that sense of 
achievement even though it is only a GCSE you're going out going 'yeah, I feel a little 
bit more intelligent now that I know that'. Ryan 
Some adults discussed the value of achieving at a certain level as an entry requirement for 
higher levels of study;  
…they say I need this level 1 maths to do my teacher assistant, that is the only, I think, 
silly reason.   Ana 
I did GCSE last year but I had a D grade and I wanted a C to be able to go into nursing 
or midwifery so I came back.   Omulade 
One adult mentioned testing as a way to judge teaching quality; 
Well I think its two ways to it.  One is to see the level of where people are as students.  
Two to see whether the teachers are delivering compared to other countries and the 
third one could be comparison with different learning institutions in different areas.   
Hannah 
These and other responses suggest that most adults valued having their skills confirmed by a 
third party mechanism such as positive comments from the teacher, marked homework or a 
test;  
I cannot say I am good because I am not professional, you are professional so you can 
judge me...I follow your instruction I follow my teacher instruction.  My teacher can see I'm 
good.    Kwabena 
…if I did a mock test then I would know if I had improved.   Hannah 
For Jahid it was important to him to demonstrate his ability to work on his own; 
…proper sitting exam, so where you don't get any help from anyone, you have to do 
yourself, so…that is a good thing to show, you know.  
Despite all the perceived challenges adults mentioned relating to timed tests, most of them (10) 
told me that they were generally positive and/or confident about taking their next mathematics 
test. This could be interpreted as further evidence of a growth mindset for these adults. The 
main reason for this reported confidence seemed to be that they felt they were well prepared;  
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I feel this time it's different because I am genuinely like getting the maths and the methods 
and I am preparing and I am understanding better   Adele 
When you cover it, you won't be scared when you get to the exam hall.   Omulade 
Perhaps this feeling of being prepared can mitigate anxiety and pressure to an extent for some 
adults? Of course, it is also possible that the interviewees wanted to appear positive in front of 
me and did not actually feel confident. This could be out of loyalty to their teacher and the adult 
education provider they were attending. It should also be borne in mind that the interviews took 
place in November and December when the test was more than six months away. For some 
adults concerns and anxieties may only surface nearer the time of taking the test. 
The three adults who expressed a lack of confidence or even anxiety about their next test gave 
reasons such as the amount of material they needed to understand and the fact that there was 
no one to help them in the test itself.  One adult seemed concerned that she would be letting 
down her teacher if she did not do well in the test. 
An interesting finding is the fact that many adults interviewed (9) discussed timed tests as being 
difficult for other people.  In some cases (5) what was said reflected concerns adults had about 
themselves but discussing this in terms of other people seemed to allow them to express these 
concerns more freely; 
I do feel with some people, if they had a bit longer, they'd achieve a higher grade and it 
seems a measure of memory… some people can do lots of revision but just the 
pressure of the test and the time, their mind goes blank…people have the knowledge 
but cos of the time and the speed that's not reflecting in their exam.    Adele 
It is notable that sections of the interviews where adults were suggesting difficulties other 
people have with timed tests tended to be more emotive and more detailed than when they 
were discussing their own situation. This could be because they do not have strong feelings 
against timed tests for themselves by comparison. It is also possible that these comments 
reflect ‘common knowledge’ that some people find timed tests difficult. The remaining adults 
who expressed concern on behalf of other people seemed to be recalling other adults they had 
observed during or before timed tests. All four of these adults felt that a timed test was 
appropriate for them personally and they did not see the need for an alternative for themselves. 
However, they acknowledged that timed tests may not suit ‘some people’ such as those with 
additional needs, those who has not developed good study skills or those who are forced to 
repeatedly resit mathematics tests.  
Later in the interviews I asked adults whether they would prefer to take a timed test or an 
alternative assessment of the kinds we discussed in the interview. Just over half of adults 
interviewed (7) said they were happy to take a timed test. However, two of these adults also 
said they would like to take alternative assessments. Four adults stated that they were definitely 
not happy taking timed tests and would like the option of an alternative assessment. All four of 
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these adults expressed anxiety about test tasking and mentioned several assessment literacies 
as discussed above, particularly the time limit; 
If I could do it without having the pressure of having a time limit on me, …not having this 
time constraint in my head, over my head, yes.   Hannah 
There were five adults who said that they definitely did not want to take an alternative 
assessment. These adults seemed confident about taking a timed test for reasons such as 
feeling that they are fast thinkers, that they have deep understanding of methods or value being 
tested individually in a ‘proper sitting exam’. Rachel mentioned wanting to take a timed test as a 
way of showing her progress to her teacher; 
I think I would prefer what I am doing now because the teacher can see my starting 
point he can see how I am progressing, how I deal with um…different maths problems 
and how I have moved on from there.  I think that would make your teacher see that 
what they are doing has paid off. 
Jahid explains that he is comfortable with taking tests because of his previous experience of 
success in studying and taking examinations; 
Why I am saying I am happy to do the exam because I am used to it, it is easy for me to 
exam because I've been gone through all those processes and I was studying in school 
and college in back home so that's why I am saying easy for me… 
It is notable that four out of these five adults have started or completed a degree level course or 
clearly stated that they were successful at school and examinations in the past. It appears then 
that those who have been successful in examinations in the past were happy with this mode of 
assessment and expressed less interest in alternatives.  
6.4 Three Contrasting Cases 
In the preceding sections of this chapter and in the previous chapter I have presented the 
interview data through the lens of various themes that were common to several cases. There is 
a danger in doing this that the coherence of individual stories can be lost and so I present here 
profiles of three cases that illustrate many of the themes already discussed within a holistic 
narrative of each individuals’ responses during the interview. I chose these three cases because 
they contain significant differences while at the same time including examples of many of the 
themes discussed in previous sections. Thus, these three cases are intended to be illustrative 
rather than representative. A table summarising the key themes for all thirteen interviewees can 
be found in Appendix 7 and referring to this table was helpful in selecting which cases to 
discuss in this section. Summary profiles of each of the thirteen interviewees can be found in 
Appendix 4. 
The three cases are similar in that all three adults were motivated by the exchange value of 
gaining a mathematics qualification so that they could go on to further study. In addition, all 
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three of these adults gave responses that I categorised as indicative of a growth mindset in the 
way discussed in section 5.1. The contrasting elements of the three cases arise when 
examining other aspects of the interview responses. For example, one way that the three cases 
are contrasting is that Adele and Lisa both express anxiety about timed tests for mathematics 
whereas Amelia does not. In addition, Adele and Amelia both completed their schooling in the 
UK while Lisa was educated in West Africa. Furthermore, the theme of educational contrast was 
important for Adele and Lisa but in different ways; Adele remembered the school classroom as 
‘chaotic’ and mathematics being taught too fast for her whereas Lisa spoke about school as 
having a limited mathematics curriculum and few resources. There is also an interesting 
contrast between the cases around the theme of use value: Adele claimed that the mathematics 
she was learning in her GCSE class would not have been useful to her in her job as an 
administrator at a University whereas Lisa and Amelia suggested that the mathematics they 
were learning was very useful in their lives and work. Finally, these cases contain contrasting 
facets of the importance of positive relationships to learning mathematics: Adele stresses the 
importance of having a teacher who can create a calm learning environment and give her 
thinking time; Lisa finds it supportive to have a teacher who explains clearly and values 
students’ own methods and Amelia describes her father as being a positive role model for 
learning mathematics.  
6.4.1 Adele 
Adele was born and educated in England and wants to move on to a Level 3 course such as a 
Level 3 Diploma in childcare or an Access course leading to studying social work at University.  
To pursue these aims she will need to pass her GCSE mathematics.  She did not enjoy learning 
mathematics at school and felt that she often did not understand the work but this was not 
picked up and then the teacher moved on to the next topic. She would have liked more support 
in mathematics classes as the pace was generally too fast for her to develop deep 
understanding.  Adele sees the same thing happening in her voluntary work at a primary school; 
the teacher moving on too fast for some pupils who are then attempting work that is at too high 
a level because they haven’t mastered the basics. 
At secondary school she was in a middle set where the classroom was a chaotic environment, 
the teacher had poor control of the class ‘a lot of people struggled’ and ‘maths was a bit of a 
joke’. She took her GCSE mathematics examination without putting in any effort to revise and 
‘fluked it’ to get an F grade.  
The year before attending her current mathematics class Adele stopped attending an adult 
mathematics class at a College of Further Education because it reminded her of her school 
experience with large ‘hectic’ classes. By contrast she describes her current classes; 
…the classroom environment and teacher is really relaxed and calm, you feel 
comfortable asking questions even if you're struggling, you know, you can go up to the 
board, write questions how you've worked it out to the whole class so the complete…as 
I've never had that it is shocking. 
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Adele thinks she takes longer than most people to gain a deep understanding of mathematics 
topics and she also likes to check her work which makes timed examinations difficult for her to 
do well in.  She does not feel that a timed test allows her to demonstrate her ability with 
mathematics; 
We had a maths test last week and it was one minute per question we had and, for me, 
that's like daunting cos it's not necessarily me not knowing the answers it's the fact that 
'a minute for a question' whereas if I had longer I feel I could achieve a much higher 
grade.  
Adele reflects during the interview that timed tests are really testing memory as well as speed 
but feels that she can improve her memory with practice but not necessarily her speed.  Thus, it 
is the time limit in particular that she would want to change about examinations. However, she 
displays some resignation to this situation; ‘I take too long but obviously that's just the way it is.’  
Adele worked as an administrator for several years and ‘never struggled’ with mathematics in 
her job and only very occasionally asked a colleague for help or looked up a method or formula. 
She reflects on the mathematics she used at work and suggests that ‘…doing lots of ordering, 
finance, credit cards and things like that I've never had to know the stuff that I do on an exam 
like the high level; just basic maths.’ In addition, Adele does not think a timed test reflects the 
way mathematics is used in her experience of working life;  
…never once in the four years I worked at the University did I ever have to be in that 
kind of pressure of a test, trying to work something mathematical out at all, that was not, 
that's not realistic. 
Adele thinks she may be dyslexic and is looking into getting tested.  She would prefer an 
alternative to a timed test and suggests that people should be tested on the basics and then 
have a tailored curriculum depending on what they want to do in the future. Adele is prepared to 
keep trying hard until she understands something. Overall, Adele feels more confident of 
success in her mathematics test with support from her current teacher who is helping her 
understand the material more deeply.  
6.4.2 Amelia 
Amelia was born and educated in England and previously completed an Access course and 
started University but had to leave part way through the course.  She wants to start a new 
University course perhaps relating to health and needs to pass GCSE mathematics and then 
take a different Access course in order to meet the entry requirements. She found mathematics 
at school ‘fairly easy’ but had some disruption to her education towards the end of compulsory 
schooling, missing six months of schooling and changing schools. In her new school Amelia 
was placed in the lower GCSE set where she was entered for the lower tier GCSE examination 
and achieved the highest possible grade D.  Growing up Amelia attributes her enjoyment of 
mathematics to having a positive role model for mathematics in her father; 
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I don't know, I just really enjoy it! …I mean I was brought up around my Dad and we 
used to watch countdown and we used to do the conundrum together, monopoly, cards, 
they are all maths related and my Dad was good at maths.  I think because I was 
brought up around it a lot. 
Amelia has two sons in primary school and wants to provide a similar positive role model for 
them. She feels that attending the course has improved her confidence with helping her sons 
with their mathematics homework. 
Amelia spent ten years working as a travel agent and used mathematics frequently in this role; 
I used to manually construct the holidays when we've had brochure issues and...well 
apparently it's algebra and I didn't realise!  You'd have to calculate the adult child cost, 
do a percentage discount um…do a room reduction, if the room was full they would get 
a discount, other extra bits depending on what accommodation it was, a variety of 
costs, supplements, extra flight charges, all sorts really.  
Despite the attention to detail needed to calculate holiday costs Amelia considers ‘maths on a 
timed exam is a bit more picky’ than the way she used mathematics in her job. She considers 
that her work experience is of more value in terms of employability than getting her GCSE 
mathematics; 
I think it's worthwhile, it gets my brain working again but I don't think it will make me 
more employable because I am 39 years old and I've been working since I was 16 and 
the experience that I've got behind me…yeah, I think it would count for more.  
 Amelia feels that an open book assessment where formulae and methods could be looked up 
during the assessment would better reflect mathematics in the workplace; 
…there's loads of people who sit there with formulas on their desk because they keep 
forgetting how to do certain things so I think that's quite…that's a valid thing really.  You 
can't remember everything in maths!  
She is happy with taking timed tests and feels confident about taking her next mathematics 
examination because she is fast at calculating. However, she tends to calculate in her head and 
therefore finds it difficult to show all her working and demonstrate a particular method when 
required. She does think showing your working is valuable to her when she revises from her 
notes.  
Despite her own confidence with timed tests for mathematics Amelia was aware that is not the 
case for everyone; 
I think it's really interesting what you are exploring actually…maybe this will help people 
who get stuck in this system where they have to keep resitting…that's my 
concern...sometimes there is just a block isn't there? Looking back at the way I felt after 
I got my GCSE results I think that would be a positive experience for me to try and do it 
at least one more time.  But I think for some other children, and they've done it twice 
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and they are still going to have to go and do it a third time, I think it's gonna…it could 
possibly destroy them.  I think it would be nice to try out something different. 
6.4.3 Lisa 
Lisa was born and educated in the African island nation of Sao Tome and Principe and did not 
like mathematics and science subjects at school and found mathematics examinations difficult; 
‘it was a struggle…I won’t pass’. Her best grades at school were in geography and languages. 
She had a good mathematics teacher who helped her but felt that ‘maths was limited’ with a 
restricted curriculum, acceptance of only standard methods and few resources. In contrast, Lisa 
likes the fact that in her current classes clear explanations are given and different methods are 
valued, with learners often demonstrating at the board to the whole class. Lisa came to the UK 
in 2006 and has been in adult education for a while; this is her fourth attempt at passing GCSE 
mathematics, some of her previous attempts having taken place with a different educational 
provider. She now has a goal to go to University as preparation for work in social services or 
perhaps to become a midwife.  
Lisa has always felt under time pressure in mathematics examinations and tends to ‘get 
distracted’ and watch the clock; ‘I panic when I look at the paper…I am jumping, jumping…time 
is the most difficult thing to manage’. She also mentions difficulty in remembering formulae 
when under time pressure in the examination. 
However, she wants to succeed in the examination to prove something to herself and is 
confident about her next attempt. She feels that mathematics tests are necessary for her 'to 
prove to myself that I can do it’ and 'to make sure we don't forget things'. She uses mathematics 
every day in her life outside the classroom and the mathematics she is learning in class is 
helpful for this; 
Maths is everywhere in life - everything I do involves maths… I have to count pennies, 
teach my kids, buy stuff when it is in the sale, take out loans and compare interest 
rates… 
She would prefer to have the examination paper split into smaller chunks on separate days so 
there is less time pressure.  She also likes the idea of an oral assessment – going up to the 
board to show what she can do. She likes to play online mathematics games and is strongly 
motivated to be able to teach mathematics to her children. For example, she mentioned that she 
can now talk to her children about fractions ‘as if it were any other subject!’ She generally has a 
positive attitude towards learning mathematics but this has not always been the case; 
Anybody can do it.  The more you block yourself the worse you get... At school teachers 
used to say I was rubbish. 
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6.5 Attitudes of Teachers Towards Timed Tests 
Teachers were asked through an online survey whether they agreed with five statements 
relating to timed tests/examinations for mathematics.  These questions were asked early in the 
survey before asking about any specific summative assessments teachers had used. it is 
possible that asking these questions at a later stage in the survey would have produced 
different responses as teachers would by then have recalled their experiences of alternatives to 
timed tests.  I will discuss the results from each of these statements in turn followed by analysis 
of patterns of responses. This is followed by an analysis of responses by gender, age, teaching 
experience and type of provision and a discussion of correlations between answers to these five 
questions. 
Statement 1: A timed test/exam is the best way to summatively assess mathematics/numeracy. 
As shown in Figure 5, 31% of respondents agreed with this statement, 41% disagreed and the 
rest were neutral. In summary, less than one third of the participating teachers think a timed test 
is the best way to assess mathematics.   
 
Figure 6: Results of teacher survey statement 1 
I wondered whether teachers’ experience of alternative summative assessment was linked to 
their responses to this statement but actually there was a range of experiences among those 
who disagreed, agreed and were neutral towards this statement. This implies that some 
teachers who have experienced a range of alternatives have concluded that a timed test is the 
best method while others with a similar range of experiences have concluded the opposite. 
I also expected that teachers who agreed with this statement might tend to think that other 
assessment methods they have experienced are unsuitable.  For example, one male school 
teacher surveyed thinks tests are the best way to assess, that they are necessary and fair and 
he thinks GCSE coursework is not suitable from his experience and is neutral about Key Skills 
Application of Number. These responses seem consistent with each other. A female teacher in 
Adult & Community provision has a similar profile of responses; she thinks tests are the best 
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way to assess, that they are necessary and fair.  Her only experience of alternatives is 
Application of Number which she thinks was unsuitable because it did not provide evidence that 
candidates had the skills being assessed.   
To investigate whether there was a consistent pattern of such responses I looked at the 
responses of the sixteen teachers who agreed with statement 1 to any alternative assessment 
they had experienced. There were 50 responses in total from this group about alternative 
assessments and 27 agreed or strongly agreed that an alternative was suitable, seventeen 
disagreed or strongly disagreed that an alternative was suitable and six were neutral. It looks as 
though, in general, it was not unsuitability of alternatives that led the surveyed teachers to agree 
that timed tests are the best way to assess.   However, this did appear to be the case for five 
teachers who found all the alternatives they had experienced unsuitable. 
Statement 2: Timed tests/exams in mathematics are necessary. 
Just over half of participating teachers (53%) agreed that tests/exams in mathematics are 
necessary. However, a significant minority (29%) disagreed (see Figure 6). 
 
Figure 7: Results of teacher survey statement 2 
  
Statement 3: I would prefer to be able to offer an alternative to a timed test/exam to my 
students. 
As shown in Figure 7, most participating teachers (65%) would prefer to be able to offer an 
alternative to a timed test/examination and, of these teachers, over one quarter of them stated 
this strongly. Only 16% of respondents disagreed.  
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Figure 8: Results of teacher survey statement 3 
Statement 4:  A timed test/exam gives everyone the same chance to show what maths they can 
do. 
 
Figure 9: Results of teacher survey statement 4 
This question resulted in the largest consensus with 73% of participating teachers disagreeing 
that a timed test/examination gives everyone the same chance to show what mathematics they 
can do. Only 16% of respondents agreed with this statement. Interestingly this question 
produced the fewest number of neutral responses; only six people out of the 51 answered 
neutrally indicating that this is an issue that the majority of teachers have an opinion about. This 
was the only statement that no teachers strongly agreed with (see Figure 8). 
Statement 5: I spend longer than I would like preparing my students for summative timed 
tests/exams. 
Just over half (53%) of participating teachers agreed that they spend longer than they would like 
preparing students for examinations with only 18% disagreeing (see Figure 9). 
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Figure 10: Results of teacher survey statement 5 
6.5.1 Patterns of Responses 
The five statements outlined above were designed to make sure people were reading the 
question correctly as some are phrased positively and some negatively. As a result, I did not 
expect anyone to respond either all positively or all negatively.  One teacher disagreed with all 
statements and I considered eliminating him from analysis of this question as it seemed most 
likely that he did not read the questions correctly. However, on reflection, I think it is possible to 
answer in the way he did. He might feel that mathematics tests are not the best way to assess 
and are unnecessary but still want to offer them to his students as they are the only way to get 
qualifications at present and he does not want to deny them this opportunity. There was also 
one person who agreed with all statements which implies that he sees timed tests as the best 
way to assess, fair and necessary yet would like to offer an alternative. The only clue to this 
seemingly inconsistent response is that he feels strongly that he spends longer than he would 
like preparing for tests so perhaps this is the reason he would definitely prefer to offer 
something else.  
Interestingly, the three teachers who strongly disagreed that timed tests are the best way to 
assess mathematics also strongly disagreed that timed tests are fair and strongly agreed that 
they would like to offer alternative assessments to their students. These three teachers are in 
the two oldest age categories, are all female and all work in non-college settings. Their strong 
negative opinion could therefore be the result of considerable experience in particular teaching 
contexts (they all have at least 14 years’ experience of mathematics teaching). 
Fourteen participating teachers said that a timed test was the best way to assess and is 
necessary. However, of these, only five think a timed test gives everyone the same chance to 
show what they can do (my shorthand for this is ‘fair’). Six of these teachers feel they are 
spending too long preparing their students for tests. Interestingly, eight of the teachers in this 
group were either neutral or agreed that they would like to offer an alternative summative 
assessment to their students despite their opinion that a timed test is the best way to assess. 
2
7
15
20
7
strongly disagree
disagree
neither agree nor disagree
agree
strongly agree
Statement 5:  I spend longer than I would like preparing my students for 
summative timed tests/exams
                                                                                   Chapter 6 Findings on Attitudes Towards Timed Tests 
119 
 
Only five teachers felt that timed tests are best, necessary and fair (these were the most 
positive about timed tests) and yet only two of these teachers are clear that they do not want to 
offer an alternative to their students. 
Eleven teachers responded that timed tests are not the best way, that they are unnecessary 
and that they are unfair. Perhaps unsurprisingly, ten of these teachers would prefer to offer an 
alternative assessment to their students. Of the 35 responses from these teachers about the 
suitability of alternative assessments they had used only four were negative. This would 
suggest that these teachers (who were the most consistently negative about timed tests) were 
basing their opinion in part on their positive experiences of alternative assessments. Most of this 
group (7) had experience of three or more alternative summative assessments. 
6.5.2 Analysis by Gender, Experience, Age and Type of Provision 
In order to analyse whether gender, teaching experience, age and the type of provision had any 
effect on the responses of teachers, I cross tabulated each of these factors against the five 
statements discussed in the previous section and included percentages as well as raw values to 
make a comparison between the different characteristics of respondents clearer. I also 
separately cross tabulated age, experience and provision against gender and also experience 
against age. I have included all such tables in Appendix 5 and present only a selection here and 
a summary of the main points of interest. 
It is important to consider whether the results presented below are representative of the 
population from which this sample of teachers was drawn – namely mathematics/numeracy 
teachers in Further and adult education in England. As discussed in section 4.2.4, the sample of 
teachers surveyed was generated using a snowball sampling technique rather than a random 
sampling method and cannot therefore be said to be representative of any larger population of 
teachers. Thus, there is no evidence to suggest that the results discussed below relate to 
mathematics/numeracy teachers in FE in general; just to the sample who took the survey. It is 
possible then that the general attitudes of mathematics/numeracy teachers In FE to timed tests 
are not affected by characteristics such as gender, age, experience or type of provision in the 
ways found in this sample. More research involving a larger, more representative, sample would 
be needed in order to find out.  
Gender 
Table 9 shows a cross tabulation of statement four with gender and shows some clear 
differences in the ways male and female teachers from this sample responded. 
Some of the differences in response by gender appear to contradict each other. For example, a 
higher percentage of females (77.4%: 64.5% + 12.9%) than males (65%: 30% + 35%) 
disagreed to some extent that a timed test gives everyone the same chance to show what 
mathematics they can do. In addition, less than 10% of females in the sample agreed with this 
statement compared to 25% of males. This finding seems to be consistent with research 
suggesting that females prefer non-test assessments such as coursework (Bramley et al, 2015). 
Chapter 6 Findings on Attitudes Towards Timed Tests 
120 
 
Table 9: Cross tabulation of statement 4 by gender 
Cross tabulation by 
gender 
Statement 4: A timed test/exam gives everyone the same 
chance to show what maths they can do 
strongly 
disagree 
disagree neither 
agree nor 
disagree 
agree strongly 
agree 
Total 
Male count 6 7 2 5 0 20 
% within gender 30% 35% 10% 25% 0% 100% 
Female count 4 20 4 3 0 31 
% within gender 12.9% 64.5% 12.9% 9.7% 0% 100% 
Total count 10 27 6 8 0 51 
% 19.6% 52.9% 11.8% 15.7% 0% 100% 
 
However, despite females seeming to consider timed tests as ‘unfair’ they also see timed tests 
as necessary since Table 10 shows that female teachers in the sample were more likely (58%: 
54.8% + 3.2%) to agree to some extent that timed tests for mathematics are necessary than 
male teachers (45%: 30% + 15%). In this sample, female teachers tended to be older and have 
more teaching experience than the male teachers, so it is possible that they are more invested 
or resigned to the current educational system where timed tests for mathematics are a societal 
norm. 
Table 10: Cross tabulation of statement 2 by gender 
Cross tabulation by 
gender 
Statement 2: Timed tests/exams in mathematics are necessary 
strongly 
disagree 
disagree neither 
agree nor 
disagree 
agree strongly 
agree 
Total 
Male count 2 6 3 6 3 20 
% within gender 10% 30% 15% 30% 15% 100% 
Female count 0 7 6 17 1 31 
% within gender 0% 22.6% 19.4% 54.8% 3.2% 100% 
Total count 2 13 9 23 4 51 
% 3.9% 25.5% 17.6% 45.1% 7.8% 100% 
 
Teaching Experience 
A cross tabulation is shown in Table 11 of teachers’ experience (in terms of the number of years 
teaching mathematics/numeracy to young people or adults) against responses for statement 
five.  The table shows that twice the proportion of teachers with more than ten years’ of teaching 
experience were neutral about whether they spend longer than they would like preparing 
students for timed tests compared to teachers with less teaching experience.  A higher 
percentage of teachers with less experience agreed (56%: 36% + 20%) that they spend longer 
than they would like preparing students for timed tests than more experienced teachers (48%: 
40% + 8%). It appears then, that the teachers from this sample with less teaching experience 
want to spend less time on examination preparation with their students.  Perhaps these less 
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experienced teachers are less able to find ways to balance examination preparation with 
teaching for deep understanding.  It is also possible that less experienced teachers find it more 
difficult to resist pressure from within their institutions to ‘teach to the test’. 
Table 11: Cross tabulation of statement 5 by teaching experience 
Cross tabulation by 
teaching experience 
Statement 5: I spend longer than I would like preparing my 
students for summative timed tests/exams 
strongly 
disagree 
disagree neither 
agree nor 
disagree 
agree strongly 
agree 
Total 
< 10 
years 
count 2 4 5 9 5 25 
% within cat 8% 16% 20% 36% 20% 100% 
≥ 10 
years 
count 0 3 10 10 2 25 
% within cat 0% 12% 40% 40% 8% 100% 
Total count 2 7 15 19 7 50 
% 4% 14% 30% 38% 14% 100% 
 
Age 
Cross tabulation using all the age categories given in the survey results in small values in most 
of the cells and makes comparison of percentages inappropriate. Combining age categories into 
below and above 44 years of age makes some kind of comparison possible. As can be seen in 
Table 12 a higher percentage of older teachers (40%: 33.3%+6.7%) agreed to some extent that 
timed tests are the best way to assess mathematics than younger teachers (19.1%: 14.3% + 
4.8%).  A similar proportion were neutral and over half of younger teachers (52.4%) disagreed 
whereas only one third (33.3%) of older teachers disagreed. It may be that previous experience 
of alternative assessments such as coursework may play a part in this difference. For example, 
research suggests that students like coursework (Robey et al, 2016) but that many teachers do 
not (QCA, 2005).  Thus, one possible explanation for the difference within this sample is that 
younger teachers are more likely to have experienced mathematics GCSE coursework as 
students (anyone educated in the UK aged between 31 and 50) rather than as teachers. 
Table 12: Cross tabulation of statement 1 by age 
Cross tabulation by 
age 
Statement 1: A timed test/exam is the best way to summatively 
assess mathematics/numeracy 
strongly 
disagree 
disagree neither 
agree 
nor 
disagree 
agree strongly 
agree 
Total 
25-44 count 0 11 6 3 1 21 
% within age 0% 52.4% 28.6% 14.3% 4.8% 100% 
44+ count 3 7 8 10 2 30 
% within age 10% 23.3% 26.7% 33.3% 6.7% 100% 
Total count 3 18 14 13 3 51 
% of total 5.9% 35.3% 27.4% 25.5% 5.9% 100% 
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Similarly, older teachers in this sample were more likely (40%) than younger teachers (14.3%) 
to be neutral on statement five (Table 13). More younger teachers (66.7%: 42.9% + 23.8%) than 
older teachers (43.4%: 36.7% + 6.7%) agreed that they spend longer than they would like 
preparing students for timed tests. This is a similar finding about statement five as discussed 
above for less experienced teachers.  This is not surprising as we would expect that younger 
teachers are also likely to have less teaching experience. 
Table 13: Cross tabulation of statement 5 by age 
Cross tabulation by age Statement 5: I spend longer than I would like preparing my 
students for summative timed tests/exams 
strongly 
disagree 
disagree neither 
agree nor 
disagree 
agree strongly 
agree 
Total 
25-44 count 1 3 3 9 5 21 
% within age 4.8% 14.3% 14.3% 42.9% 23.8% 100% 
44+ count 1 4 12 11 2 30 
% within age 3.3% 13.3% 40% 36.7% 6.7% 100% 
Total count 2 7 15 20 7 51 
% of total 3.9% 12.7% 29.4% 39.2% 13.7% 100% 
 
Type of Provision 
As with the ‘age’ category, cross tabulation using all the ‘type of provision’ categories given in 
the teacher survey results in small values in most of the cells and makes comparison of 
percentages inappropriate. I therefore combined categories into ‘FE College’ and ‘other’ to 
make a comparison possible. 
Table 14 shows that a higher proportion (58.9%: 47.1% + 11.8%) of teachers in an FE College 
setting agreed that they spend longer than they would like preparing their students for timed 
tests compared to teachers in other settings (41.1%: 223.5% + 17.6%).  Teachers in other 
settings were more than twice as likely to be neutral on this issue (47.15%) compared to 
teachers in FE Colleges (20.6%).  
Table 14: Cross tabulation of statement 5 by type of provision 
Cross tabulation by 
type of provision 
Statement 5: I spend longer than I would like preparing my 
students for summative timed tests/exams 
strongly 
disagree 
disagree neither 
agree nor 
disagree 
agree strongly 
agree 
Total 
FE 
College 
count 1 6 7 16 4 34 
% within type 2.9% 17.6% 20.6% 47.1% 11.8% 100% 
other count 1 1 8 4 3 17 
% within type 5.9% 5.9% 47.1% 23.5% 17.6% 100% 
Total count 2 7 15 20 7 51 
% of total 3.9% 13.7% 29.4% 39.2% 13.7% 100% 
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This finding may reflect the fact that teachers in ‘other’ settings (particularly adult and 
community education which accounts for half of the teachers in this category) are more likely to 
be teaching courses assessed by means other than a formal timed test or non-accredited 
courses (see Appendix 1). By contrast in FE Colleges most learners are being prepared to take 
timed examinations where the stakes are high for the individual teacher, the student and the 
institution. 
Overall then, for this sample, older teachers (who are more likely in this sample to be 
experienced, female and teaching in other settings than younger teachers) were more positive 
about timed tests than younger teachers. Older teachers were more likely to agree that timed 
tests are necessary and the best way to assess mathematics/numeracy than younger teachers.  
In addition, younger teachers were more likely to want to offer an alternative assessment to 
their students (see Appendix 5 for details of all cross tabulations). While it is interesting to 
speculate about the possible reasons behind such findings, there is no evidence that these 
differences reflect underlying differences in the general population of mathematics/numeracy 
teachers in the FE sector in England.   
6.5.3 Correlation between responses 
Responses to statements one to five were exported into Microsoft Excel in the form of scores.  
‘Strongly disagree’ was given a score of one and ‘Strongly agree’ was given a score of five.  
These scores were then ranked using the Excel function ‘RANK’ and the correlation was 
calculated from choosing two sets at a time of ranked scores using the excel function ‘CORREL’ 
as shown below; 
 
The resulting correlation coefficient gives an indication of the strength or any association 
between the two sets of data selected. Table 15 below shows all the correlation coefficients 
calculated. 
Table 15: Correlation coefficients between statements from teacher survey 
Statement numbers 
selected from teacher 
survey data 
Spearman’s rho 
correlation coefficient 
-1 ≤ rho ≤ 1 
1 and 2 0.55596449 
1 and 3 -0.50573501 
1 and 4 0.49330061 
1 and 5 -0.15267149 
2 and 3 -0.49206183 
2 and 4 0.68641322 
2 and 5 0.02404558 
3 and 4 -0.35024324 
3 and 5 0.2923325 
4 and 5 0.04556332 
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The rows shaded in Table 15 indicate a moderate association between the responses for the 
statements indicated (correlation coefficients between 0.4 and 0.7). In some cases, this is a 
positive association, for example between responses for statement 2 and statement 4.  This 
means that teachers in the survey were likely to give similar responses to these two statements. 
In other cases, there is a negative association such as between statement 1 and statement 3. 
This means that teachers in the survey were likely to give opposite responses to these two 
statements.  
One striking aspect of Table 15 is that statement 5 appears to have only a weak or negligible 
association with the other four statements. Statement 5 asks whether teachers spend longer 
than they would like preparing their students for timed tests. This result suggests that this 
question relates to a separate issue for the teachers in the survey that is not clearly related to 
their general attitudes towards timed tests elicited in statements 1 to 4. 
The moderate correlations shaded in Table 15 do not imply causation; what is most likely is that 
there is an underlying common ‘positive’ or ‘negative’ attitude towards timed tests for many of 
the surveyed teachers that results in similar responses to the statements.  For example, it 
makes sense that if an individual teacher considers timed tests to be the best way to assess 
mathematics (statement 1) then they are likely to also consider timed tests as necessary 
(statement 2) and will not want to offer an alternative to their students (statement 3).  The 
strongest association (a positive correlation of 0.68) for this sample of teachers is between 
statements 2 and 4 thus demonstrating a strong link between whether these teachers feel that 
timed tests are necessary and whether they are ‘fair’. This finding supports the view of timed 
tests for mathematics as a necessary evil as discussed in the next section. 
6.6 Necessary Evil 
The phrase ‘necessary evil’ captures several facets of the data presented in this chapter; 
participating adults thought timed tests were necessary to demonstrate what they have learned 
and to gain the high exchange value of a required qualification. However, many of these adults 
found some aspects of timed mathematics tests difficult, particularly the time pressure they felt 
during a test and the accompanying anxiety about performing well. Thus, the assessment 
literacies needed to succeed in timed tests such as managing the time limit and any associated 
anxiety could be said to be privileged literacies that are imposed on adults attending 
mathematics classes. 
Although I was not coding for feelings, I was surprised that some people were not more angry or 
resentful about the negative effect of timed tests they described. One interpretation is that this is 
further evidence of the resignation people feel towards being assessed in this way if they want 
to gain a qualification. Another possibility is that this issue just wasn’t important enough to these 
individuals to make them angry. 
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This overarching theme also captures the fact that these adults saw timed tests as a societal 
norm and some felt they needed to take a test to see whether they had improved. Some 
participating adults were aware of the way test results were used to judge teachers and 
institutions and saw tests as necessary for these accountability purposes. Both these findings 
suggest the ways in which dominant discourses that perpetuate inequalities in society become 
hidden and normalised over time (Hamilton, 2001). 
There was a range of opinions about timed tests from the participating teachers but overall the 
majority were not convinced that a timed test is fair or the best way to assess mathematics and 
they would like to be able to offer an alternative to their students. However, most of these 
teachers still think timed tests are necessary. It would seem then, that for teachers as well as 
adult learners, examinations in mathematics are seen as a necessary evil. 
Given that the number of participants in this research is small, caution should be exercised in 
making judgements about the number of people in any given category. However, in terms of 
proportions of the participants, teachers seemed to feel more negative towards timed tests than 
adults. Around one third of the adults interviewed would definitely like an alternative form of 
summative assessment whereas around two thirds of the teachers surveyed would like to be 
able to offer an alternative. Do these teachers perhaps overestimate the negative impact of 
timed tests on learners? Or do these teachers perhaps see a small number of students each 
year for whom timed tests are not suitable and their opinions reflect the desire to find something 
more inclusive?  
6.7 Conclusion 
This chapter has explored the attitudes of participants towards timed mathematics tests and 
attempted to explain some of these attitudes. To conclude this chapter I will relate these 
findings to two of my research questions;  
RQ1:  What attitudes towards a timed mathematics test do adult learners and teachers 
have? What reasons can be found for these attitudes? 
RQ3:  What are the perceived strengths and weaknesses of different summative 
assessment approaches for mathematics? 
The thirteen adult learners interviewed have mixed attitudes towards timed mathematics tests. 
Those who have had positive previous experiences of tests and been successful tend to have a 
positive attitude in general. Other adults who have been less successful in the past tend to have 
a negative attitude towards timed tests and often this is due to the anxiety and time pressure 
they experience before and during tests. These adults feel that having a time limit inhibits their 
performance on tests and is not a fair way to assess them. Despite these mixed views on timed 
tests, most adults valued the qualification that a timed mathematics examination leads to and, in 
particular, the exchange value of a mathematics qualification as a requirement for further study. 
Most of the 51 teachers surveyed have a negative view of timed tests and feel that they do not 
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allow everyone the same chance to demonstrate their knowledge. In addition, most of the 
teachers surveyed would like to be able to offer an alternative assessment method to their 
learners.  My findings suggest that a significant number of adult learners and teachers 
participating in this research see timed mathematics tests as a necessary evil. 
The findings discussed so far along with the review of literature in chapter two suggest that 
summative assessment for mathematics is a multi-faceted and complex topic. I have 
summarised my perception of some of the issues in Table 16 below as ‘disconnects and 
tensions’. As discussed in chapter one it was one of these disconnects between my values and 
my practice as a teacher educator that drew me to research in this area. The double headed 
arrows signify the tension between each pair of items; how they potentially pull learners or 
teachers in opposite directions. The arrows are also intended to convey each pair as a potential 
continuum of approaches that are not mutually exclusive. It is possible for example to balance 
teaching to the test with teaching for deep understanding during a course of study. Ideally 
though there would be less tension between these aspects, and learners and teachers would 
not have to compromise on the aspects that support learning.  In addition to the aspects listed in 
Table 16, teaching approaches can also sometimes promote a disconnected view of 
mathematics as a list of separate ‘topics’ that bear no relation to each other. Similarly, 
mathematics in the classroom can be seen as disconnected from language/literacy and from 
digital technologies whereas in non-classroom situations often all three domains are embedded 
within the context of the problem to be solved. The development of the Connected Assessment 
model presented in chapter eight was a direct response to these disconnects and to the ones 
shown in Table 16. 
So far, I have explored how data from the interviews, focus group and teacher survey have 
illuminated particular aspects of learning mathematics such as educational contrast, persistence 
and use value. I have also shown how the exchange value of a mathematics qualification 
coupled with the assessment literacies needed to acquire it contribute to the perception of timed 
tests as a necessary evil. These themes suggest the imposition of privileged practices such as 
those found in both the domains of school mathematics and that of the assessment literacies 
needed to succeed in a timed mathematics examination. In the next two chapters I go on to 
explore potential alternative summative assessments in detail and then draw on teachers’ prior 
experiences and adults’ own ideas and preferences to develop and evaluate the Connected 
Assessment model. 
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Table 16: Disconnects and tensions 
 
Disconnects and tensions 
Aspects that support 
learning of mathematics 
 
Aspects that can inhibit learning 
of mathematics 
Teachers have values that 
relate to supporting learning 
 
High stakes assessment can 
have a negative effect on 
teachers’ practice 
Teaching that encourages 
deep understanding 
 
Teaching to the test can result 
in surface learning 
Promoting a positive attitude 
towards using mathematics 
 
Timed tests which cause 
anxiety for some learners 
Teachers and students want 
everyone to ‘succeed’ 
 
Tests are designed to rank and 
sort and ensure some people 
‘fail’ 
Problem solving is often 
collaborative in non-
classroom settings 
 
Adults have to work alone 
during examinations 
Simple mathematics in 
complex settings is needed 
for life and work  
 
Complex mathematics in 
simple settings is found in 
typical test questions 
How we use mathematics in 
life and work can inform 
teaching and motivate adults 
 
‘School maths’ tends to be 
more abstract with lower use 
value to adults 
Adults’ have preferences and 
interests 
 
Standardised tests do not 
permit tailoring for individuals 
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Chapter 7.  Possibilities and Principles: Attitudes of Adults 
and Teachers Towards Alternative Assessments   
In this third findings chapter I explore summative assessments for mathematics that are not 
based on a timed test. The first section discusses how some adults created new meanings 
around assessment as a result of the interview process. In the next two sections the initial 
perceptions of teachers and adults to alternative assessments are presented. As previously 
discussed, the idea of such alternative assessments is not new so it is valuable to explore 
teachers’ perceptions of the strengths and weaknesses of any alternative assessments they 
have experienced. This exploration uses a framework relating to principles of assessment such 
as validity and reliability introduced in chapter three.  This is followed by a discussion on adult 
interviewees’ initial responses to my own suggestions for alternative assessments. I then move 
on to explore adults’ own suggestions for alternative ways to be assessed for mathematics with 
reference to relevant data from the survey of teachers. Finally, I present a more in-depth 
exploration of the use of investigations by presenting data from the focus group.  
7.1 Creating New Meanings 
Some adults developed new understandings during the interview process; they had not thought 
that an alternative to a timed test was possible before or considered concrete proposals for 
alternatives like those I suggested. This is a clear example of how the interview process itself 
created ‘new meanings in what they experience and do’ for some adults (Kvale, 1996, p.189). 
This point is well illustrated by Amelia when she reflected on my suggestion of having an ‘open 
book’ assessment; 
Would they let you do that?  ‘cos that's what you do at work!  It's like I forgot how to do 
percentages once and I had to work out the average of jobs that had been done by an 
engineer in another job at the end of the day and I forgot how to do it.  So someone 
showed me how to do it and I sat back at my desk and I done it myself and I wrote the 
formula down and there's loads of people who sit there with formulas on their desk 
because they keep forgetting how to do certain things so I think that's quite…that's a 
valid thing really.  You can't remember everything in maths!  
Six adults could not think of any alternatives to a timed test which suggests that a timed test for 
mathematics is the norm within education systems and part of a dominant and largely 
unquestioned discourse within educational practices. Despite language barriers in some 
interviews and the fact that the adults came from many different countries every adult knew and 
understood what I meant by ‘maths test’.  
This idea of mathematics tests as the norm is well illustrated by the following responses from 
adults when asked what other ways to assess mathematics they could think of; 
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 Like what, not an exam? It has to be an exam! What other….?   Shafiqa 
…don't know because I can't…cos I've been so conditioned to be like 'there is only 
coursework or exams' I can't think outside the box.  Adele 
Despite these comments both of these adults were able to engage with the idea of alternative 
assessments as the interview progressed and they were both enthusiastic about aspects of 
alternative assessment by the end of the interview. Shafiqa liked the flexibility of being given the 
option to choose from several assessment tasks instead of taking an examination; 
You can give this to the pupils or the adults and they can choose maybe this is the 
exam for them, depends on the person, yeah, yeah, it will be more flexible, more easier 
and all lead you to the same distance you know, same result.   Shafiqa 
Adele wanted to see assessment being tailored more towards what would be relevant for the 
individual and as she thinks this through she suggests that this would mean that only a core of 
‘basic’ mathematics should be assessed; 
…in an ideal world then, all the stuff to be actually relevant so maybe them to look at what 
are you wanting to do as a career maybe. But this is the thing; it would be so individually 
based that it could get quite complicated but, in an ideal world you'd only learn what…the 
basics, the very basics and that would be really drilled into you like adding subtraction, 
stuff like that yeah just the basics. 
A few adults made positive comments about the idea of being able to choose assessment tasks 
themselves. Amelia was very interested in the idea of exploring alternatives for young people 
resitting their GCSE examination; 
I think it's really interesting what you are exploring actually.  I am quite surprised that there 
is changes coming in for maths, I don't know...Maybe this will help people who get stuck in 
this system where they have to keep resitting…that's my concern...sometimes there is just 
a block isn't there? Looking back at the way I felt after I got my GCSE results I think that 
would be a positive experience for me to try and do it at least one more time.  But I think 
for some other children, and they've done it twice and they are still going to have to go and 
do it a third time, I think it's gonna…it could possibly destroy them.  I think it would be nice 
to try out something different. 
This section has given examples of how some adults shifted their thinking about assessment as 
a result of the interview process itself. This could be considered as consciousness raising for 
these adults, a process referred to as ‘conscientization’ by Freire (1970). Freire advocated 
conscientization as a way of developing critical thinking about power relations, an ever present 
issue within the arena of assessment. 
                                                          Chapter 7 Findings on Attitudes Towards Alternative Assessments 
131 
 
7.2 Findings from the Teacher Survey About Alternative 
Assessments 
The 51 teachers surveyed were asked about the suitability, strengths and weaknesses of any 
alternative assessment they had used with their students. In this section I focus on teachers’ 
overall perceptions of alternative assessments in terms of three major principles of assessment: 
validity, reliability and efficiency (introduced in chapter three).  
7.2.1 Suitability of Assessment Methods 
As can be seen in Table 17, most responses about the suitability of these alternative 
assessments were positive (in total 89 positive, 27 neutral and 28 negative) implying that most 
participating teachers with experience of these alternative assessment methods thought they 
constituted a suitable summative assessment method for mathematics/numeracy. GCSE 
coursework was the only assessment where equal numbers of teachers thought it was suitable 
and unsuitable.  All the other assessment methods had more positive comments than negative. 
Table 17: Teachers' views on the suitability of summative assessment methods for 
mathematics/numeracy 
 This assessment was a suitable way to summatively assess 
my students 
Assessment type strongly 
agree 
agree neither 
agree nor 
disagree 
disagree strongly 
disagree 
GCSE coursework (11) 0 5 1 5 0 
Key Skills AoN (35) 2 12 11 7 3 
Number power (10) 1 8 0 0 1 
Observation (19) 3 14 2 0 0 
Portfolio (25) 2 12 7 4 0 
Project (14) 2 8 2 1 1 
RARPA (19) 2 11 3 3 0 
Other (11) 1 6 1 3 0 
Total (144) 13 76 27 23 5 
 
7.2.2 Strengths of Alternative Assessment Methods 
I used software to code the open responses on strengths and weaknesses in an inductive 
manner. Codes were then grouped and categorised at a more theoretical, deductive level 
(discussed in chapter four) and entered into one matrix for strengths (Table 18) and one for 
weaknesses (Table 19). Numbers in brackets in the first column refer to the number of teachers 
who had experience of using each method.  Numbers in brackets within the body of the table 
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refer to how many teachers mentioned each item. The perceived strengths listed by teachers 
fell into three broad categories or themes that were present for most of the assessment 
methods; validity, tailored and learning. Two of these themes, tailored and learning were 
discussed in chapter five. 
The validity theme included any strength mentioned that I considered would improve any aspect 
of validity.  This included responses from teachers about assessments having less time 
pressure and thus reducing stress for students, for example; 
Learners can work at their own pace rather than under the pressure of pre defined 
timed exams. Portfolio building is less stressful and more realistic for learners than 
exams. Topics covered match more to everyday life and transferable skills than other 
types of qualifications such as GCSE examinations.   
Table 18:Strengths of assessment methods perceived by teachers 
Strengths validity tailored learning 
GCSE coursework (11) Performance (3) 
Less pressure (1) 
Lower stress (1) 
More valid (1) 
 Understanding (2) 
 
Key Skills AoN (35) Performance (1) 
Less pressure (6) 
Lower stress (7) 
Differentiation (4) 
Use value (19) 
Motivating (2) 
Understanding (1) 
Teacher support (3) 
 
Number power (10) Performance (2) 
Less pressure (1) 
Differentiation (1) 
Use value (5) Teacher support (1) 
Observation (18) Lower stress (1) 
Differentiation (2) 
More valid (1) 
Use value (3) 
Individualised (2) 
Feedback (2) 
Portfolio (25) Performance (3) 
Less pressure (6) 
Lower stress (3) 
Differentiation (3) 
More valid (2) 
Use value (5) 
Motivating (3) 
Teacher support (1) 
Feedback (3) 
Autonomous learners (1) 
No exam technique (1) 
Project (14) Lower stress (1) 
Differentiation (2) 
More valid (1) 
Use value (7) 
Motivating (4) 
Integrated into 
sow (1) 
Understanding (4) 
Teamwork (2) 
Feedback (1) 
RARPA (19) Less pressure (2) 
Lower stress (3) 
Differentiation (3) 
Use value (2) 
Motivating (1) 
Individualised (3) 
Understanding (1) 
Feedback (1) 
Other (11) Less pressure (1) 
Lower stress (1) 
More valid (1) 
Differentiation (1) 
Use value (1) 
Motivating (1) 
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Most teachers mentioned less time pressure and reduced stress in conjunction with improved 
performance from students; 
Students usually provide a better quality of work due to not having the pressure of a 
timed exam. 
Students can provide evidence of skills that they are able to do in the classroom that 
they may forget under the pressure of an exam…time… 
This finding has clear resonance with the data from interviews and the negative cycle of 
assessment literacies shown in Figure 4 in chapter six.  
By removing the construct irrelevant variable of an arbitrary time limit the validity of the 
assessment method is thus improved. The other positive aspect of having no time limit 
mentioned was the ability to build evidence over time, towards a portfolio for example, which 
provided many more opportunities for students to demonstrate their knowledge and skills. 
Another strength mentioned for most assessment methods was the perceived ability of the 
assessment to differentiate; allowing students to demonstrate both lower level and higher level 
skills within one assessment method; 
Can identify learners’ weakness and strengths in one assessment. 
It enabled very inclusive assessment, which has a value in its own right. I think it is a 
good tool at the lower levels; and formatively at higher levels. 
This ability to differentiate improves construct validity i.e. how well the assessment measures 
underlying skills. I suggest that it is the lack of prescription and degree of openness within the 
alternative assessment methods that allows for this differentiation; each learner will produce a 
different portfolio or undertake a project to a different depth depending on their choices, 
knowledge and skills. 
Some teachers pointed out that these alternatives seem to be measuring something different 
from written tests; 
I ran a short project as part of my own cpd; gave me insights into a particular student's 
thinking which was at odds with the "results" from a written test. Unlocked the student's 
potential. 
As discussed in chapter five, some of the participating teachers also saw the ability to tailor 
these assessments to the preferences and interests of individuals as a strength. Some teachers 
also suggested that alternative assessment can promote deeper understanding of mathematical 
concepts. Both of these strengths could arguably be considered aspects that improve the 
validity of these assessments. 
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7.2.3 Weaknesses of Alternative Assessment Methods 
Teachers also gave open responses about the weaknesses of the assessment methods and 
these were coded and grouped into themes in the same way as for the strengths (Table 19). 
Three themes emerged; authenticity, time and validity/reliability. 
Table 19: Weaknesses of assessment methods perceived by teachers 
Weaknesses authenticity time validity/reliability 
GCSE coursework (11) 
Grade grooming (4) 
Own work (4) 
Class time (1) 
Rush work (1) 
 
Key Skills AoN (35) 
Grade grooming (8) 
Own work (6) 
Class time (2) 
Teacher time (2) 
Rush work (1) 
Several projects 
needed (1) 
Low validity (8) 
Low reliability (1) 
Number power (10) Grade grooming (3) 
Class time (1) 
Teacher time (1) 
Low validity (1) 
Low reliability (1) 
Observation (19)  
Class time (5) 
Teacher time (1) 
Low validity (1) 
Low reliability (6) 
Portfolio (25) 
Grade grooming (6) 
Own work (3) 
Class time (5) 
Teacher time (5) 
Low validity (4) 
Low reliability (2) 
Project (14) Own work (3) 
Class time (2) 
Teacher time (3) 
Low validity (1) 
Low reliability (1) 
RARPA (19) Grade grooming (1) 
Class time (2) 
Teacher time (4) 
Low validity (2)  
Low reliability (2) 
Other (11) 
  
Low reliability (3) 
 
The first theme of authenticity had two related aspects; concerns about work produced being 
students’ own work and concerns about ‘grade grooming’; 
Students would copy others work and have too much support to complete evidence. 
It's very easy to cheat and to put things into it which appear to demonstrate 
understanding but the learner may not really understand at all. 
Learners were not allowed to fail, many resubmissions were allowed.  Coaching was 
standard.  Learner had one or 2 opportunities to exhibit each skill and there was not 
mastery. 
It came down to the tutor, how rigorous s/he was, whether s/he developed 'good' tasks 
& assignments. One could easily cover up for students who didn't attend regularly / did 
not have a maths learning journey.  
In the experience of those who had used these assessment methods, there was sometimes a 
danger that students were able to get so much feedback and make so many improvements that 
the work produced effectively reflected the teachers’ work rather than the student’s. Some 
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teachers felt under pressure to carry out this practice of ‘grade grooming’ to make sure that 
students passed the assessment. A related aspect of authenticity was the possibility that 
students could copy work from other students or get help outside the classroom. 
The second theme that arose from the suggested weaknesses of the alternative assessments 
was time. This could be considered as relating to the assessment principle of efficiency. Most of 
the comments within this theme were about the assessment taking up either lots of class time 
and/or lots of teacher time in terms of preparation and marking; 
It could take some learners a long time to complete (e.g. if attendance was poor). 
Students spent a disproportionate amount of time doing coursework, which only 
constituted 20% of marks. 
A lot of writing is involved and much marking, which is very time-consuming for the 
tutor. 
The increase in time to devise, plan and mark project based work is an area that needs 
to be looked at. 
The third theme related to validity and reliability. Some teachers felt that the assessment 
method they had experience of was low in validity; 
…it doesn't necessarily demonstrate prompt, comprehensive or independent capacity. 
Not testing enough maths skills to make a judgement on numeracy ability. 
not really evidence that they have the skills. 
No mastery. No deeper thinking skills. 
Other teachers mentioned aspects of the assessment that related to low reliability such as a 
mark scheme that was open to interpretation, the subjective nature of teacher assessment and 
the difficulty with standardising marking of open tasks; 
It's subjective and vulnerable to halo effects. 
Standardisation is required.  Doesn't produce a "common" outcome. 
Overall, the participating teachers were positive about alternative assessments they had 
experienced. They suggested strengths relating to reduced pressure and anxiety for learners 
leading to an improved performance, promoting deeper understanding of the material and the 
ability to tailor assessment to individual preferences and improve motivation. Weaknesses of 
alternative assessments mentioned by these teachers included authenticity issues around 
grade grooming and cheating along with concerns about taking up class time and teacher time. 
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7.3 Adults’ Responses to Alternative Assessments Suggested by 
Researcher 
As part of the process of developing the Connected Assessment model discussed in the next 
chapter, I wanted to find out the preferences of some adult learners. During the interviews, I 
showed each adult a list of alternative assessments that I had developed following my literature 
review. I asked each person to pick out anything from the list that appealed to them. The 
second column in Table 20 below shows how many out of the nine adults shown this list liked 
each one33.  The third column shows how many of the thirteen adults interviewed said that they 
already use this assessment method.  
Table 20: Responses to alternative assessments suggested by interviewer 
 
Number of adults who 
like this method 
Number of adults who 
already use this 
method 
Open book 5 0 
Project 7 1 
Investigation 2 0 
Pair presentation 4 6 
Teaching another 3 6 
Teach yourself using internet 1 10 
Create test 1 1 
Online game 4 5 
Self-assessment 0 1 
  
Several adults liked the idea of ‘open book’ assessment. Omulade explains that this approach 
reflects the way mathematics is used at work but had doubts whether this would be permitted in 
a formal assessment; 
…yeah that's going to be good but when it comes to assessing people they won't want 
you to have your text book next to you.  Yes, because we are adults, we've got lots on 
our mind, we are not children any more…if they brought a maths skill to my work, I 
would just quickly google it isn't it and just get the answer out and just write it down. 
Even those who got A in their maths at some point in their life they are going to forget 
something and they are just going to look that stuff up so I think it's a great idea. 
Shafiqa had experience of open book assessment in a Higher Education setting and had 
concerns that questions using this approach would be made deliberately harder; 
 
33 This list of alternatives was only shown after the first four interviews had already taken place. 
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…if they do open book that means the questions will be very difficult that even you open 
your book, you will not find it.  Why they said, 'open book'? to help you?  They don't 
want to help you… they do open book with us in the University but even if you open the 
book you cannot find the…it's very very hard.  They make the question harder than the 
normal… 
Completing a project was the most appealing alternative for the adults interviewed and this was 
also one of the suggestions from the focus group discussed below. Several adults said that 
projects would be an appropriate way to relate mathematics to its uses outside the classroom; 
I think there's a lot of maths skills involved in this, in projects.  I've done a lot of that 
myself…working out a budget and what's reasonable to spend on a mobile phone and 
what's not reasonable.  When you relate it to real life you kind of have a lot more of an 
understanding of it as well than just looking at numbers on a board, I think it really does 
help people.  Amelia 
…basic planning for a project involving some building materials you could incorporate 
square, area, trigonometry but you could also put in the likes of your financial costs, 
percentages on the loan for example, things like that.  Ryan 
Of the fourteen teachers surveyed who had experienced using a project as summative 
assessment for mathematics, ten felt that it was a suitable assessment method for their 
students (Table 17). These teachers said the advantages of project work included the ability to 
assess at different levels, to create assessments that related to individual interests or vocational 
areas, to improve motivation and promote teamwork (Table 18). Area of perceived weakness 
related to authenticity of work produced and the amount of class time and teacher time this 
assessment methods required (Table 19).  
Only two people liked the idea of an investigation but this could have been because they were 
not sure exactly what I meant by this term as no further explanation or examples were given 
during the interviews. Partly as a response to this low level of interest I gave example 
investigations to the focus group to try out and this is discussed below in section 7.4. Omulade 
interpreted the term ‘investigation’ as a chance to explore some mathematics and made the 
point that this can help make better sense of the mathematics than being taught separate 
‘topics’. 
…when you go into this sort of…exploring things, it sticks better than when you are 
sitting down and do algebra this morning and in the afternoon it is another maths topic.  
In a class in a full day we do more than one topic.  If you do more than one topic by the 
end of the day everyone has forgotten the one from the morning.  But if you go on your 
own accord you explore…that sticks more, yeah, it sticks more. 
Four adults liked the idea of working on a project or investigation as a pair. This has clear 
resonance with the importance of positive relationships reported in chapter five where some of 
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the adults interviewed valued support from peers in the classroom. Dorcas confirms that this is 
what appealed to her about working in a pair; ‘if I don't understand it help each other is good.’ 
Another suggested assessment task that involved positive relationships is teaching another 
person some mathematics. Adele described how her teacher often asked her to explain things 
to the class; 
In the class I do (help others), well Mark will say 'Adele will know this' without me doing 
any questions he kind of says that I'll know and for some reason I kind of work it out. 
Omulade liked the idea of creating a test for someone else and already has experience of doing 
this for her son; 
When I started Level 1 they used to give fractions and stuff like that. I pick stuff from my 
book and give it to him 'you go and do that' and he bring it back and I mark. That's really 
great and before you know it you are expert of it! 
Four adults liked the idea of online games as an assessment method. Lisa uses these already 
to support her learning of mathematics; 
Playing games helps me to think and solve problems. 
Table 20 above suggests that some adults like the idea of being assessed through project work, 
investigation and open book tasks. However, in all but one case, these are not assessment 
methods they have ever used so this is in a sense a ‘guess’ on their part that they would prefer 
these methods. Lower down the table there are methods that adults are already using so their 
judgements about whether they would prefer these methods could carry more weight since they 
have some experience with them (though not as summative assessment). For example, five 
adults have played an online game to help them learn mathematics and four of them would 
prefer this method for summative assessment. Despite six adults saying they teach another 
person, only three would prefer this way to be assessed. It may be possible that they are 
making a judgement that this would not be easy or suitable even if they would actually prefer it 
i.e. the practicalities of how this could work may have been considered when answering this 
question. It is interesting that the idea of self-assessment did not appeal to any of the adults 
interviewed; perhaps it is important to them to have their mathematics skills validated by 
another person.  
I could be said to be taking a realist approach here by taking adults’ opinions about alternative 
assessments at face value. However, if there is a good overlap between alternatives that adults 
already use for learning and the Connected Assessment model developed in this research then 
this could be said to ‘narrow the gap’ between learning and assessment.  
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7.4 Findings from Learner Interviews and Focus Group about 
Alternative Assessments 
7.4.1 Alternative Assessments from Interviews 
I wanted to find out about adult learners’ own ideas for any ways they could think of to assess 
mathematics that did not involve a timed test in order to help me develop the Connected 
Assessment model. I was surprised that the first four adults interviewed during the pilot stage 
did not have any suggestions to make about alternatives to a timed test. This finding resonates 
with the idea of the interview process creating new meanings for some adults as discussed in 
section 7.1. I felt that this was partly due to misunderstanding my questions because of 
language barriers but also because I was not asking the right questions to encourage 
interviewees to give in depth answers. As a result of this finding I reviewed and amended my 
questions and created the list of possible assessment methods to show interviewees discussed 
in the previous section. 
Around half the adults interviewed (7) made suggestions for alternatives to timed tests before I 
showed them my own list. Several suggestions were about adapting the timed exam in some 
way such as splitting it over more days and allowing more time; 
If exam was broken up into one hour chunks on different days my grades would improve. 
Lisa 
So if you had an exam, for example, and had so many hours to do it then maybe, for me 
personally…I would feel that was ok; if it wasn't necessarily timed but then I was thinking 
'what if one person took a whole day?' (laughs) so there's that so…but for me personally 
I'd like for them to say, 'here is at least…whatever…how much time you've got, at least 
double it and just say 'you've got this amount of time’. And then that would work better for 
me as an individual.  Adele 
Others suggested assessments that they had previously experienced such as controlled 
assessment34 and coursework; 
Yeah, I think there should be…like I am doing English at the moment and I like the way 
they are doing the assessing there because you have to do 40% of the exam in class 
like a controlled assessment.  On a controlled assessment you are in control of what 
you are doing, elements of it are controlled but you can do better.  Maybe you got like 
40 marks and you can make like 30 marks and in the exam it is 60 marks you will be 
looking at half of it coupled with what you've got in the controlled assessment first.  If 
they could do maths like that it would be good as well.   Omulade 
 
34 Several adults interviewed were also preparing for examinations in GCSE English which, at that time, included controlled 
assessments taken under exam conditions within the usual classroom sessions (see, for example, AQA (2012)). Controlled 
assessments are no longer a part of GCSE English examinations. 
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Course work can be defined as;  
…any type of assessment of candidate performance made by the centre (that is, the 
school or college) in accordance with the specification (or syllabus) of the course of 
study that contributes to the final grade awarded... (QCA, 2005). 
Coursework represented a major shift in thinking about summative assessment and was 
introduced to enhance the validity of GCSEs. By not relying on a timed examination a wider 
range of skills could be assessed that more closely represented the underlying constructs that 
were being developed (Crisp, 2009). Research has shown that, in general, girls do better at 
coursework than boys (Bramley et al, 2015) so, arguably, girls have been disadvantaged with 
the return to a timed examination. In the survey of teachers there were mixed views about the 
suitability of GCSE mathematics coursework with equal numbers agreeing and disagreeing that 
it was a suitable way to assess their students (see Table 17). These teachers recognised that 
coursework was less stressful for students and could lead to a better performance but they were 
also concerned about teachers giving students too much help and the resulting evidence 
sometimes not being the students’ own authentic work. It was similar concerns that contributed 
to the demise of course work for GCSE mathematics (MEI, 2006).  
Two of the adult learners interviewed suggested less formal assessment methods that could be 
carried out in class; demonstrating to the teacher at the board and self-assessing homework; 
Oral examination; go to the board or just do it mentally and demonstrate at the board.  
But some people are shy…in Niamh’s class she is always asking people to explain their 
answers/show at the board.   Omulade 
Yeah because how with the class activities, then she is giving us homework and then 
we send her by online.  Because every time she is giving us homework and when we 
come in already she is putting the answer.  I take the answer and if I'm right I am doing 
ok then if I get the right answer I will asking her and she is telling me.   Dorcas 
Three people mentioned the need for assessment to be practical and in some way related to life 
outside the classroom such as a particular job role or practical task. Hannah makes an 
interesting suggestion of one timed test for basic mathematics followed by an assessment over 
a longer period of time of applied mathematical skills; 
So, if the time… if they could reorganise it that…we are given two maths paper; one could 
be an assessment and one could be a timed… the easy one could be like a timed and the 
other one a period of time, an assessment where you show that you understand what you 
are doing because if you apply to real work, you will be doing it like for architecture or 
joiners so probably in that area could do like an assessment over period of time: some of 
the topics in that area. 
Shafiqa and Ryan suggested use of a portfolio or log book over a longer time period to reduce 
the need to perform well on the day of the test; 
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A test is one hour or two hours or whatever of one day in one year and that is supposed 
to represent then…for like…the rest of your life.  If you get like a B or a C or a D that's 
representative of one day. But if you had like a portfolio or a course book that was 
through an academic year you are demonstrating your learning at different stages, you 
know.  Ryan 
Even for my children, I said they will do the whole year very good and then something 
maybe will happen, maybe, I am just…so they have to evaluate the pupils as what they 
are doing the whole year, they know their level; they are like A or B or C.  If they are 
doing something wrong in the exam, something happen, they have to re-evaluate, to 
mix the whole year with that.  Shafiqa 
Just over half of the teachers surveyed felt that portfolio based summative assessments were 
suitable for their students with around one quarter giving a neutral response. Teachers in the 
survey described portfolios as involving less pressure and stress for students, enhancing 
performance and improving motivation through relevance to learners’ interests. 
Table 21: Suggestions from interviewees for alternatives to a timed test for 
mathematics 
Name 
Adapting a timed 
exam 
Classroom based Real life applications 
Lisa 
Split exam into smaller 
parts 1 hour on 
different days 
Oral examination at 
the board 
 
Omulade 
Have more time Frequent short tests 
in class by teacher or 
external 
 
Split exam into more 
separate papers 
Controlled 
assessment like 
English 
 
Ryan 
 Controlled 
assessment 
Coursework 
Portfolio/log book 
Interactive, practical 
applications of mathematics 
in the real world 
Hannah 
Part 1. One easy timed 
assessment on the 
basic mathematics  
 Part 2. Assessment over 
longer time period relating 
to practical applications like 
architecture/joiner/real 
work 
Adele 
Much longer time 
allowed for exam 
Coursework Assessment to be related to 
your career 
Dorcas 
 Completing 
homework then self-
assess in next session 
 
Shafiqa 
Longer and more 
flexible time limit 
Portfolio over whole 
year to be counted as 
well as exam 
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I felt the responses from adults described above fell into three categories; adapting a timed test, 
classroom based assessments and assessments based more on doing mathematics in ‘real 
life’. A summary of the suggestions from adults are shown in Table 21. 
It is noteworthy that six people did not give any suggestions for alternatives to a timed 
examination. Four of the six were those who were happy with being assessed through a timed 
exam and were perhaps less motivated to think of alternatives. It is notable that for the 
remaining two adults language was a significant barrier during the interview (These were two of 
the four first interviewees as discussed earlier) and they would perhaps have come up with 
alternative assessments if I had made myself clearer. 
7.4.2 Alternative Assessments from the Focus Group 
Five adults in a focus group35 made suggestions for alternatives to timed tests and these results 
are a useful source of triangulation for comparison to those from interviewees. To help adults 
think broadly about the whole mathematics curriculum, they were given a handout on ‘what 
counts as maths or numeracy?’ that they could refer to throughout the session (Figure 10). The 
participants were then asked to think of ways they could ‘show the maths they can do’ and 
create a poster of their suggestions (Figure 11). These suggestions are summarised in Table 
22.  
 
Figure 11: ‘What counts as maths or numeracy’ handout 
 
35The Focus group contained interviewees Hannah and Omulade and three other women; Ramata, Mahbubua and Ikrana. 
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Creating the poster generated some interesting discussion about where certain mathematics 
topics might be applied outside the classroom and how to demonstrate mathematical 
knowledge as the following comments from participants show; 
We all do maths you know, every day… 
If you can help someone out, you can show them you can do maths; helping your kids 
out.  If you can do your kids assignments and get them to a higher stage then that 
shows… 
I am thinking how does it apply to maths?...it does apply because if you are building a 
house and those measurements not right then the house will come down, the building 
collapse!  Making a dress; you can’t afford to buy it so you get some material… 
Travelling and converting money; cos it takes me a long time to know that I have to 
times to get the money and divide when I’m coming back… 
Changing weathers from Fahrenheit to Celcius 
Which offer is good; buy one get one free; how much am I saving here? 
 
Figure 12: Poster of 'ways to show the maths they can do' from the focus group 
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Table 22: Focus group suggestions for 'how to show the maths you can do.' 
‘Ways to show the maths you can do’. Quoted directly from poster produced by adults 
Assessment method Real life applications 
Planning how to answer Budget, income, expenditure 
Break down complex questions into small 
parts and think 
Understanding offer – 20% off, 50% off etc. 
Maths quiz Weather changing temperature 
To assess individual learning is to teach 
someone else what I was taught 
Converting currency 
 
Do a project; correct measurements to make 
a cake or build a dress, shirt or house. 
Use bearing skills for orientation 
Maths krypton factor  
Group discussion with kids  
 
The responses from the focus group on the poster seemed to fall into two categories; actual 
assessment methods and a list of real life applications of mathematics found outside the 
classroom as shown in Table 22. Perhaps all of this second group could be considered as 
‘doing maths’ as a way to be assessed for mathematics. What is not clear then is how this 
would be assessed. 
The differences between the responses of interviewees and the focus group are quite revealing. 
For the interviewees the question was couched in terms of ‘alternatives to a timed test’ and this 
resulted in most suggestions (13/16) relating to either adaptations of a test or classroom based 
assessments. However, in the focus group I asked a different question; ‘How could you show 
the maths you can do?’ and this seems to have produced responses more embedded within 
real life contexts related to ‘doing maths’ both within and without the classroom.  
7.5 Developing Assessment Ideas Further: Investigations by the 
Focus Group 
As discussed in section 4.3 the adults in the focus group were given four investigation prompt 
cards and asked to explore the questions and discuss how they might be used for assessment 
purposes. This was an opportunity to gauge adults’ reactions to this type of task and see 
whether similar investigations could be included in the Connected Assessment model being 
developed. The four prompts are shown in Table 23. 
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Table 23: Investigation prompt cards shown to focus group 
40% of 70 = 70% of 40 
is this true? 
Investigate further with other numbers 
The surface area of a cuboid is always more 
than its volume. 
 
 
Is this true?  Investigate with cuboids (box 
shapes) of different sizes. 
A square fits better into a circle than a circle 
fits into a square. Is that true? 
 
 
 
24 x 21 = 42 x 12 
is this true? 
Investigate further with other numbers 
 
For the number investigations the adults were able to show quickly through calculations that 
both statements were true but they found it difficult to go beyond this to either try out other 
numbers or start to explain why the statements were true. The investigation that really engaged 
the group was the question about surface area of a cuboid. There were several ideas put 
forward for ways to approach the problem; 
Maybe I could have the scissors and cut it out, see if I can fit it in…cutting a real shape 
of square box and try to fit them and see. 
The surface area, that means these walls… 
It is never less so it will be more or equal to… 
You have to know how to interpret English too because if someone says that in my 
language I will get it like that 
I think the surface area should be bigger than the volume.  If I use a box, this is just the 
volume isn’t it but if you look at the inside this area is bigger. The container is bigger 
than what you can fit in it, it must be. 
You have a shopping bag, you want to carry something, whatever you want to carry 
must be smaller than what you are putting inside so that is why I say it must always be 
bigger, not even equal! 
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Yes, because even with children, I am thinking of taking this home and asking my 
children is this possible? My son is into making things with cardboard; you make a 
cardboard and measure it out and try it! 
Overall these investigations showed promise as assessment tasks; they promoted discussion 
and peer support, they drew on prior knowledge to apply to a new situation and they 
encouraged creative problem solving. The next chapter shows how similar investigations were 
included and evaluated in the Connected Assessment model. 
7.6 Conclusion 
This chapter has discussed some possible alternative assessment methods suggested by 
adults during the interviews and focus group along with their views on methods I suggested. 
The perceptions of the teachers surveyed on assessment methods they had experienced was 
also discussed. The data presented allows me to add more detail to answers to two of my 
research questions; 
RQ4:  What alternatives to a timed test could be developed that reflect 
mathematics/numeracy as a social practice, as a collaborative, context dependent 
phenomenon? 
The data from interviews and the focus group provided some useful suggestions for alternative 
assessments from adults.  Some of these were adaptations of timed tests such as an extended 
time limit or splitting the test into more parts taken on separate occasions. Others related to 
assessments that could take place in the classroom such as quizzes, coursework, controlled 
assessment or building a portfolio of evidence. Responses from some interviewees and the 
focus group placed an emphasis on being able to show the mathematics you can do through 
real life activities outside the classroom. This finding supports the view of numeracy as a social 
practice used in this research and the importance of supporting adults’ numerate practices 
through assessment models that have perceived high use value for adults.  
When shown a list of possible alternative assessments that they might prefer to a timed test, 
adults said that they liked the idea of open book assessment, project work, working in a pair and 
online games. Some of these approaches were familiar to adults (pair work and online games) 
and some were not (project work and open book assessment). 
RQ3:  What are the perceived strengths and weaknesses of different summative 
assessment approaches for mathematics? 
The teachers surveyed had a range of experiences of alternative summative assessments for 
mathematics/numeracy and, in general, teachers were positive about these alternatives.  
Teachers suggested that a key strength of alternative assessments was reduced time pressure 
leading to lower stress for students and improved performance; a virtuous cycle in contrast to 
the vicious cycle depicted by some of the adults interviewed. Some teachers surveyed 
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suggested that alternative assessments had higher validity than timed tests due to this 
improved performance and the ability of such assessments to allow students to demonstrate 
both low and high level skills within one assessment method.  
One of the main weaknesses of the alternative assessments teachers had experienced related 
to authenticity and cheating. Teachers and students alike had felt under pressure to gain the 
best possible marks and this manifested itself as ‘grade grooming’ by teachers and as ‘cheating’ 
by students.  Another weakness suggested was that alternative assessments take up a lot of 
class time and require a lot of preparation time for teachers. Some teachers felt that alternative 
assessments were low in validity as they did not measure the desired mathematics skills while 
others were concerned about low reliability in terms of mark schemes that were too open to 
interpretation or difficulties with standardising teacher assessment of open tasks. 
In general, all the assessment methods discussed above have the potential advantage of 
enhanced performance due to reduced pressure and stress on students compared to a timed 
test. They also all have the potential to be tailored for individual students to meet their needs 
and reflect their interests and strengths. 
These alternative assessment methods tend to have similar weaknesses relating to difficulties 
around authenticity, difficulties with marking (reliability) and the amount of class time or teacher 
preparation time they may take (efficiency). 
In general, alternative assessments tend to favour validity over reliability and efficiency whereas 
timed tests tend to place more emphasis on reliability and efficiency at the expense of validity. 
My argument in this research is that there is very little point in an assessment being very 
efficient and reliable if it is actually measuring the wrong thing (i.e. has low validity).  
The next chapter gives details of the action research phase of this project involving 
development, trialling and evaluation of the Connected Assessment model for summatively 
assessing adult mathematics/numeracy. This model draws on the ideas from adults and 
teachers presented in this chapter and is an attempt to improve validity while maintaining 
acceptable levels of reliability and efficiency.  
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Chapter 8. Connected Assessment 
In this final findings chapter I present Connected Assessment; a model of summative 
assessment for adult mathematics/numeracy that was developed and trialled with adult learners 
during the third, action research phase of this research. Firstly, a rationale for the model is given 
and its key features discussed. This is followed by a presentation of findings and analysis for 
Making Connections, a course run with two cohorts of adult learners in which the Connected 
Assessment model was trialled and evaluated. Evidence from each of the assessment tasks 
used in the Connected Assessment model is presented and analysed and the strengths and 
weaknesses of each method summarised.  This is followed by a section in which the evidence 
generated by the adult participants is mapped to current mathematics criteria and standards. 
Finally this chapter presents an overall evaluation of the Connected Assessment model through 
various ‘lenses’ including the impact on the adult education provider in which the classes took 
place. 
8.1 Connected Assessment 
As I discussed in chapter six, the views and experiences of some participating adults and 
teachers about timed tests were negative. Yet why should assessment be harder than the 
mathematics class itself?  Why should being assessed in mathematics be a markedly different 
experience from learning mathematics? This does appear to be a ‘norm’ accepted as inevitable 
and necessary - that testing is often a negative experience – a ‘trial’ that we come through if we 
‘deserve’ to; a necessary evil. 
I am aware that alternative assessment approaches have been used for adult 
mathematics/numeracy in the past such as the Key Skills Application of Number portfolio or 
GCSE coursework discussed in chapter seven. I therefore question the view of timed tests as 
‘necessary’ and have set out in this research to explore and develop possible alternatives with 
adult learners.  I wanted to go beyond critiquing current models and attempt to develop a model 
of assessment that addressed some of the issues raised in the preceding chapters; a model 
that would address the ‘disconnects’ discussed in section 6.7 in Table 16. I have called the 
assessment model developed Connected Assessment to reflect that fact that the rationale 
behind the model is to eliminate these ‘disconnects’ and to ‘make connections’. For example the 
model intends to support learners to make connections between different facets of numeracy 
when solving problems, to make connections between numeracy and their own lives and 
purposes, to make connections between numeracy, literacy and the use of technology and to 
make connections with other learners through collaboration and discussion. 
A group who share my concerns about timed tests is the Slow Education Movement36which 
opposes overuse of testing and promotes ‘learning in depth, rather than a debased curriculum 
 
36 Launched by Professor Maurice Holt in 2002 in the USA. See http://sloweducation.co.uk/  for the UK movement. 
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based on goals, inspections and unreliable standards’ (Holt, 2012). This movement was 
influential in research that advocates ‘Slow Assessment’. The research involved designing a 
rubric to assess information literacy using authentic assessment in the form of an extended 
project (Gervasio et al, 2015). Key elements of slow education and slow assessment are 
reflection, choice and meeting individual needs.  All of these elements resonate with the aims of 
this research and the assessment model developed and presented here. I suggest that strictly 
timed assessments place an unwarranted emphasis on speed and I categorise them as ‘fast 
assessments’. Such assessments are also ‘fast’ in that they typically consist of one-off 
assessment events lasting only an hour or two. In contrast, ‘slow’ assessment is characterised 
by time for reflection, choice and meeting individual needs and preferences (ibid, 2015). 
Connected Assessment could therefore be categorised as ‘slow’ assessment. 
Connected Assessment is a model of summative assessment for mathematics/numeracy that 
aims to make assessment a more positive and inclusive experience for adults. While not 
attempting to directly assess adults’ numerate practices, Connected Assessment is 
underpinned by the view of numeracy as a social practice discussed in chapter two and has 
adults’ interests and purposes at its heart.  
 
 
The rationale behind the model is to eliminate some of the negatives associated with timed tests 
such as time pressure, anxiety and the need for speed and memorisation. At the same time the 
model introduces some positive features that adults told me supported them with learning 
Figure 13: Connected Assessment 
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mathematics such as working in a group, being able to ask for help and seeing how 
mathematics can be used in their lives outside the classroom. Thus Connected Assessment is 
intended to support adults to give their ‘best’ performance. 
The aim of the Connected Assessment model is to support learners and teachers to make 
connections and resolve tensions between some of the items in Table 16. Each ‘pair’ of 
currently disconnected items is depicted as a cog in the diagram of the model in Figure 12. The 
use of a cog metaphor seems apt to me as a way to show how the various aspects interconnect 
and influence each other. Assessment is shown as the central cog to reflect the way summative 
assessment models tend to drive the curriculum and have a powerful effect on teaching and 
learning. The model suggests that Connected Assessment has the potential to start all these 
cogs turning and thereby involve all the concepts depicted in the teaching and learning process. 
As each cog turns each aspect written on it has a chance to touch or connect with other cogs 
and therefore be included in the assessment process. 
The key features of Connected Assessment are; 
• a choice of assessment tasks  
• learners developing their own assessment tasks to reflect their preferences and 
interests 
• an extended period of time for assessment to take place over several sessions/weeks 
• no arbitrary time limit for individual assessment tasks 
• ‘open book’ assessment reducing the need for memorisation 
• collaboration between learners on some tasks  
• gathering a wide range of ‘evidence’ not just written work 
• use of technology to support assessment. 
The model consists of a range of suggested assessment tasks that adults can choose from and 
take as long as they need to complete (Figure 13). This list of suggested tasks was developed 
from reviewing existing methods and, more importantly, drawing on the experiences and 
preferences of the adults and teachers consulted in this research. The list was not intended to 
be prescriptive and it was made clear that the adults involved in trialling this model would be 
welcome, and indeed encouraged, to suggest their own assessment tasks.  
As can be seen from Figure 13, I suggested possible sources of evidence that learners would 
generate from the list of assessment tasks and these were to be collected in a folder or 
‘portfolio’ for each person. The aim was to collect several sources of evidence for each adult 
and thereby potentially increase validity for this assessment model.  
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Choose from; 
Project – on anything you like that involves some maths 
Puzzle      -    tarsia puzzle using software on computers 
- Kahoot quiz;  https://getkahoot.com/ 
- Number crossword; 
http://puzzlemaker.discoveryeducation.com/CrissCrossSetupForm.asp 
Investigation – see prompt cards for ideas 
Online quiz/challenge    -   Level 1 http://www.bbc.co.uk/skillswise 
-    Level 2 https://www.mangahigh.com/login 
Poster/Cartoon – choose some maths and create a revision poster or cartoon to explain it 
Create questions and answers on a maths topic – for example one easy, one medium, one hard. 
Teach some maths to someone else – think about how you could demonstrate this. 
Evidence – how can you show each other what you have done 
 Demonstration  Presentation of project/investigation 
 Video of explanation  Completed poster or cartoon 
 Created puzzle/handout/quiz 
 Screenshot of completed online 
task/quiz 
 Written project or explanation or 
investigation 
 Photographs 
 
 
Figure 14: Connected Assessment handout given to adults with suggested 
assessment tasks 
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8.2 Making Connections 
As detailed in chapter four, two cohorts of adult learners attending mathematics classes at an 
adult education provider were recruited to take part in a course called ‘Making Connections’. 
There were eight adults in each cohort and two of these adults attended both courses37. The 
mathematics classes and the Making Connections courses took place in an urban area in the 
North of England. This course involved trying out and evaluating the Connected Assessment 
model. A general outline of the sessions of the course is given in Table 24. The first cohort ran 
for one session per week for five weeks and the second for six. 
Table 24: Outline for Making Connections course 
Session number Suggested approach 
1 
• Give out student journals  
• Small group task to come up with ideas for ‘ways to show the 
maths you can do’ 
• Taster task for some of the methods - for example; project, 
investigation, online, puzzle, handout 
• Individuals choose 3 methods to work on and start planning 
• Complete student journals 
2 – 4/5 
• Learners work on their chosen projects  
• At least one should be collaborative, one individual 
• Complete student journals 
• Teachers facilitate and support with resources, suggestions, 
feedback 
Final session 
• Learners ‘present’ at least one of their methods to the group 
• Collection of any ‘evidence’ produced by learners 
• Complete student journals 
• Complete evaluation of methods and process both as a group 
and as individuals 
• Give out certificates  
 
The data sources and assessment evidence generated by the Connected Assessment model 
were; 
• Written evidence generated by learners while completing tasks 
• Posters and puzzles created by learners 
• Digital evidence of tasks completed online 
• Written comments in learners’ journals 
• Completed course evaluation forms 
• Fieldnotes written by researcher 
All the evidence generated by the adults was captured digitally and some examples can be 
seen in Figures 14 – 30.  
 
37 A total of seventeen different adults attended the sessions but three of these only attended once. 
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8.3 Assessment Evidence Generated by Connected Assessment 
In this section, I describe in turn each of the assessment methods chosen by the adults on the 
Making Connections course. Each method is analysed and examples are given of assessment 
evidence generated. Each section concludes with a table summarising the strengths and 
weaknesses of the assessment method. As part of the evaluation adults were asked to 
complete in the final session of Making Connections, they were asked to rate how much they 
enjoyed each method out of ten. The mean average rating for enjoyment for each method is 
given in the summary tables (Tables 25 - 31). 
8.3.1 Posters 
I liked the poster idea as I realised we use maths on a daily basis.    Amina 
Today lesson has taught me that maths is all around us.    Aneesa 
As described in chapter four, the first Making Connections session involved ‘taster’ tasks such 
as puzzles, online quizzes and investigations to give adults an idea of the choice of tasks they 
would have in the following sessions. One task that worked particularly well was getting learners 
to create a poster of ideas for a project involving mathematics. This was very effective in 
reminding adults about the mathematics they use in life outside the classroom and helping them 
connect between ‘school maths’ and ‘street maths’. One of the posters created is shown in 
Figure 14. 
Four posters of project ideas were created and, to aid analysis, I added all the ideas to a table 
so that I could compare and group them. Most current mathematics syllabi are divided into three 
broad categories; number (including decimals and fractions), measure (including shape, time 
and money) and data (including statistics and probability). My own view is that this subdividing 
of mathematics is artificial and tends to lead to a disconnected view of mathematics as discrete 
‘skills’ that can be mastered separately and applied to other contexts in an unproblematic way. 
However, by grouping the poster ideas under ‘number’, ‘measure’ and ‘data’ I was able to see 
whether adults’ project ideas tended to draw on these areas equally. I was also interested in 
seeing whether any of the suggested projects drew on more than one of these curriculum areas 
and therefore could be said to be supporting adults to make connections between them. 
Arguably ‘number’ underpins both ‘measure’ and ‘data’ and is therefore bound to appear in all 
suggested projects. I was therefore looking to see which specific areas of number were 
mentioned on the posters as evidence that adults were making deeper connections between 
classroom mathematics and their numerate practices. 
There were several domains from life outside the classroom that came up on more than one 
poster. ‘Cooking’ for example appeared on all four posters and was linked strongly to ‘measure’ 
in terms of measuring ingredients, using time and temperature. Another popular domain was 
home improvements including decorating and gardening. These areas were also strongly linked 
to ‘measure’, particularly the need to be able to calculate length, area and perimeter. Converting 
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currency also appeared on all four posters within the domains of ‘travel’ and holiday’. These 
domains were also related by adults to reading timetables and calculating costs of different 
modes of transport thus involving number (converting currency) measure (working with times) 
and data (reading timetables). 
 
Figure 15: Poster created by adults showing ideas for a mathematics project 
In general, the ideas mentioned reflect the kinds of contexts found in timed tests for 
mathematics such as Functional Mathematics. For example, one project idea from the adults 
was about making and selling jewellery and the costs involved while another related to the costs 
of driving. These are both common scenarios for a Functional Mathematics paper (see for 
example AQA, 2017). This finding could be taken as a sign of good question writing by 
awarding bodies that reflect realistic scenarios. On the other hand, it is possible that adults are 
very familiar with examination papers and this has influenced their project ideas. Either way, by 
asking adults to generate their own ideas they are imagining themselves within the scenario 
rather than reading about ‘Chris making cookies to sell’ (ibid, p.2).  
Some suggested projects were very specific such as ‘Monitor fluids intake of an individual in a 
care home (data measurement)’ and seemed likely to relate to adults’ direct experiences. 
Others were couched in more general terms such as ‘recording temperature’. The most 
surprising suggestion was a project on climbing Mount Everest involving calculating food and 
clothing needed for such a trip, weighing the amount that could be carried and considering how 
soon a pair of shoes would wear out. This illustrates very well that adults are motivated by what 
interests them, not just what relates to their own direct experiences. The Mount Everest project 
idea seems to be a good example of simple mathematics in a complex setting as does the idea 
for making and selling jewellery. In these scenarios the mathematics is likely to involve 
potentially ‘straightforward’ calculations with money, measures and time. What is less 
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straightforward is understanding the context fully in order to know which calculations are 
needed in the first place.  
One notable finding with these project ideas was that, even allowing for the artificiality of this 
categorisation, there were fewer suggestions that involved data (5) compared to number (15) 
and measure (20). This seems to imply that adults’ numerate practices may involve less use of 
data than number or measure or that they do not think of ‘data’ as mathematics. 
Overall, the generation of these project ideas provides good evidence that adults were able to 
draw on their lives outside the classroom for contexts involving numerate practices. Analysis of 
the posters also suggests that this task supported adults to make connections between different 
areas of mathematics and between school maths and street maths.  
Table 25: Strengths and weaknesses of posters for generating project ideas 
 Strengths Weaknesses 
Posters for 
project 
ideas 
 
Supported adults to make links to 
mathematics outside the 
classroom. Permanent record to go 
on display to give them ideas for 
projects. 
 
 
Some adults found it difficult to 
produce rich and detailed ideas on 
how they could show their 
mathematics skills. 
Enjoyment Rating 9.9 
 
8.3.2 Projects 
Today me and Jessica made a poster in the classroom on pancakes day.  We enjoyed 
doing multiplication and using the internet to find pictures for our posters.    
Amina and Jessica   
Given the generation of ideas from the posters described in the previous section, I was 
interested to know how many adults chose to complete a project as an assessment task and 
whether they drew on the poster ideas (from their own poster or from posters created by 
others). The posters were displayed on the wall throughout the Making Connections course so 
that adults could easily refer to them. 
Tabitha and Anila did a project to create a poster showing their knowledge of numbers. They 
included example calculations involving fractions, ratio, percentages and negative numbers. It is 
notable that the only true ‘real life’ context given on this poster was that of banking to illustrate a 
negative bank balance. All the other examples were context free (apart from the inclusion of a £ 
symbol). This idea was not taken from any of the project ideas on posters which is not 
surprising given that it seems to represent ‘school maths’ more than ‘street maths’. Rayowa 
created a similar poster on fractions and ratios with scenario free examples of calculations. 
Jessica and Amina presented their project as a poster about scaling up a recipe to make 
enough pancakes to sell in a shop. They did suggest the domain of cooking on their earlier 
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poster of ideas for projects and may also have drawn on the other poster from that session 
which mentioned ‘ratio’ in the context of cooking. 
Aneesa completed a project on costing and making a pair of curtains for a large window. This 
was presented as a detailed illustrated booklet that showed experience of this context and the 
ability to demonstrate a wide range of mathematics from working out the length of material 
needed to include gathers and seams to costing items like lining and gliders using internet 
sources. Aneesa was clearly drawing on her own sewing experience in this project and this 
domain also appeared on her poster of ideas. However, Aneesa’s choice of dimensions for her 
curtains does not seem to be based on reality as it would be very unusual, and possibly 
impractical, to have a pair of curtains this large. The careful presentation of this project was 
most striking and Aneesa seemed very pleased to be able to show her expertise in this way and 
proud of what she had produced (Figure 15) 
 
Figure 16: Cover page for a project on making curtains 
Another project by Tabitha involved costing her favourite recipe for lemon cheesecake. This 
project was less successful in showing a good range of mathematics but did demonstrate 
awareness of measuring amounts for a recipe and how to find current prices for the items 
needed using the internet. This project had potential to go further, for example by calculating the 
total cost of buying all the ingredients or making allowance for the fact that there would be 
ingredients left over that could be used in another recipe.  
Rashidi created a poster showing the results of her project on travel costs to The Gambia 
(Figure 16). It is interesting that she has presented this project very much in the style of a 
question from a Functional Mathematics examination paper. In the same way as described 
earlier for Aneesa, Rashidi has taken pride in what she has produced, illustrated her poster and 
taken care to show the flag of The Gambia, a map of the country and a slogan associated with 
The Gambia; ‘smiling coast of Africa’. She has used this opportunity to make a mathematical 
link to her country in a very positive way.  
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Figure 17: A project on travel costs to The Gambia 
One of the most impressive posters was produced by Tahani and it differed from all the other 
projects because it was about how mathematics is learned rather than involving problem solving 
in a context (Figure 17). What I found striking about this poster was the fact that the subject 
matter came entirely from Tahani herself and she explained to me that this was a result of her 
experiences on the Making Connections course and the approaches used.  
 
Figure 18: Poster showing how we learn maths 
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In summary, eight out of the sixteen adults chose to complete projects involving their own ideas 
for scenarios. Five of these projects related to domains such as travel, cooking and 
dressmaking that were present on the posters of project ideas generated during the first 
session. This suggests that generating ideas in this way fed positively into the actual 
assessment tasks chosen in later sessions. 
Table 26: Strengths and weaknesses of projects 
 Strengths Weaknesses 
Projects 
 
Learners choose the project topic 
so this assessment methods relates 
to their lives and interests. 
 
Projects chosen tended to involve 
number and measure but not data. 
Some opportunities for extending 
the project to a greater breadth of 
skills not taken up. 
 
Enjoyment Rating 9.7 
 
8.3.3 Tarsia Puzzles 
I really enjoyed today’s lesson my favourite part was doing the puzzle.  Amina 
As part of the first session of Making Connections, adults were given a Tarsia puzzle to 
complete in pairs or small groups. The pieces of this puzzle are all equilateral triangles with 
mathematical questions or answers written along each edge.  The puzzle is completed like a 
jigsaw by placing edges with questions and answers that match next to each other to build up a 
complete shape. The software for creating this puzzle is freely available so I was able to get it 
installed on the computers in the classroom and include creation of their own Tarsia puzzle as a 
potential assessment task within the Connected Assessment model. 
In total nine Tarsia puzzles were created by adults on the course so this was a popular 
assessment task. Some adults stuck to a small curriculum area such as decimal, percentage 
and fraction conversions while others created wide ranging questions on a variety of topics. I 
encouraged adults to print their finished puzzle and complete it themselves to self assess and 
see if there were any errors. Some adults made adjustments before printing the final version 
onto coloured card. 
What is notable about Tabitha’s puzzle (Figure 18) is that most of her questions are 
contextualised within a scenario. For the majority of puzzles created most or all questions were 
context free. I wondered whether there were areas of the mathematics curriculum that seemed 
to invite questions written in context. For example, Mandisa wrote all her questions on speed, 
distance and time within contexts that included a named person. This may be indicative that, to 
her, this topic makes little sense unless she can imagine an actual person travelling.   
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Figure 19: A Tarsia puzzle created by Tabitha using a wide range of topics 
In contrast, Mandisa’s questions on calculating with lengths of time were all context free. 
Similarly, questions on percentage increase and decrease were put into a meaningful context 
by two adults in their puzzles; an increase in rent and a discount on buying a bag respectively. 
Two adults included questions using inverse proportion and these were both in a context 
relating to how long it takes to complete a task with more or less people.  I looked to see 
whether the same topics (percentage increase/decrease, Speed Distance and Time, inverse 
proportion) had been used without context in any of the other puzzles. Lola had used 
percentage decrease several times in her puzzle and had used a context only in the sense that 
she asked for a percentage decrease of an amount of money rather than a number with no 
units. No one else had used these topics in their puzzles. Thus there does appear to be some 
evidence that certain topics make sense to adults only within a meaningful context while others 
are perceived as more abstract and context free. It should be borne in mind however that adults 
may have been influenced by the questions on the Tarsia puzzles I had created and shown to 
them early in the course which all contained context free questions. Contextualised questions 
tend to involve more written text and adults may also have been influenced by the fact that there 
was limited room to write the question so that it would fit along the side of a puzzle piece. 
The two other options suggested for making different puzzles were not successful.  The online 
crossword maker was attempted by one learner but the puzzle only allowed letters and words to 
be entered rather than digits. I looked for an alternative that would permit use of digits but 
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without success. No adults chose to create their own Kahoot quiz but this may have been 
because I did not demonstrate Kahoot to them. On reflection I could perhaps have shown the 
group Kahoot in a later session by involving them in a quiz I had prepared.  This may have 
encouraged those who had not completed a Tarsia puzzle to create their own Kahoot quiz. 
Table 27: Strengths and weaknesses of Tarsia puzzles 
 Strengths Weaknesses 
Tarsia 
 
Could cover many curriculum areas 
within one puzzle. 
Self checking possible through 
making and trying out the puzzle 
and correcting any errors. 
Ownership and enjoyment. 
Peers can try out the puzzle. 
They can make their own puzzles at 
home (for children?). 
Concrete ‘product’ that learners 
were proud of.  
 
 
Needs software installed on 
computers. Some expertise needed 
to get correct spacing for 
questions. 
Limited space for questions. 
Needs puzzle making know how 
like repeating questions, having 
some similar units etc. 
Less effective at links to contexts 
than some other methods. 
Enjoyment Rating 9.3 
 
8.3.4 Online Quizzes – Manga High Challenges and Skillswise 
Another great valuable lesson – really enjoyed the mangahigh learning programme – 
very very useful.   Aneesa 
There were two options suggested to adults for completing online tasks that could provide 
assessment evidence. The first of these was using a website called Mangahigh 
(https://www.mangahigh.com/en-gb/) which is a website involving game based learning of 
mathematics aimed at primary and secondary schools. As well as games to support the learning 
of mathematics, the site allows teachers to set up topic based challenges for cohorts of learners 
and track their engagement and progress.  However, the free version of the website only 
allowed a limited number of challenges to be selected so this influenced my choice of 
challenges considerably.  I chose challenges from Key stages 3 and 4 as these were the most 
closely related to the Level 2 Functional Mathematics topics that most adults were familiar with. 
For the first cohort I selected nineteen challenges that seemed appropriate, steering clear of 
topics like algebra and geometry that only appear briefly in the Functional Mathematics 
syllabus. For the second cohort I added more challenges to give the learners a wider variety of 
topics to choose from but, as before, there was a limited choice available to me. The challenges 
consisted of ten questions on a topic and were a mixture of multiple choice and drag and drop 
style questions (Figure 19). If early questions were answered correctly the level of difficulty of 
subsequent questions was increased. The scoring system rewarded getting several answers in 
a row correct so, unfortunately, this meant that some adults received a low number of points 
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despite having a good overall percentage of correct answers such as 70%. Therefore, for 
analysis and mapping purposes, I used this overall percentage rather than points scored. If a 
threshold number of points were scored then ‘medals’ were awarded at bronze, silver and gold. 
Overall, six bronze medals and two gold medals were awarded. I used the option to turn off the 
timer on the challenges so that learners could take as long as they wanted to answer the 
questions. All but one adult attempted at least one Mangahigh challenge and adults said that 
they enjoyed completing them. More than one person asked whether they could access these 
challenges at home. The advantage of using this website is that completed challenges can be 
seen by the teacher so the few challenges completed at home were captured and included in 
the data analysis. The most challenges attempted by one person was five and most people 
attempted between one and three challenges.  A total of 34 challenges were attempted and all 
but four of these were completed individually.  Screenshots of challenge results can be seen in 
Figure 20. 
 
 
Figure 20: Screenshots of mangahigh challenge questions 
In analysing the use of Mangahigh as a summative assessment tool I was interested in looking 
at which topics adults chose from the list of challenges, how well they did in terms of correct 
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answers and whether they took the same challenge more than once.  Out of the choice of 
fourteen challenges available for both cohorts, only nine were chosen by adults and six of these 
were completed between three and five times. It appears that adults were choosing challenge 
topics that were more familiar to them such as percentages, ratio, factors and multiples, pie 
charts and calculations with time. Between them these five topics accounted for 25 of the total 
34 challenges completed. The topics that were not chosen by any adults seem to be those that 
are more abstract and perhaps were not familiar to these adults from their Functional 
Mathematics syllabus: for example, prime factorisation, division with fractions, multiplying with 
negatives, laws of indices, surface areas and probability.   
 
 
Figure 21: Screenshots of results from mangahigh challenges 
Around half the adults liked to play each challenge more than once to try and improve their 
score and correct any wrong answers.  The remaining adults seemed happy to play their 
chosen challenge just once. The mean average score for all the challenges was 71% which 
obviously includes challenges taken more than once as discussed above. The mean score for 
the challenges that were only attempted once was 72% and for those attempted more than 
once was 69%. This seems surprising at first because it might have expected that adults who 
repeated the same challenge get higher scores on average than those who took them only 
once. However, it seems likely that adults who gained a good score the first time they attempted 
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a challenge were satisfied and moved on to a new topic.  Those who did not score so well on 
their first attempt tried again with the same challenge to improve their score. Some adults may 
have repeated the challenge until they felt they had an acceptable number of correct answers. 
However, this is only conjecture since the data only tells us how many times an adult attempted 
each challenge and what their final score was; I do not know conclusively that they improved 
their score on successive plays although it seems highly likely. It could also be argued that 
repeating challenges and improving scores is good evidence of learning taking place and of a 
motivating assessment activity. 
The second option for online assessment tasks was the BBC ‘skillswise’ website. 
(http://www.bbc.co.uk/skillswise/0/ ). Skillswise supports adult learning though interactive 
tutorials, videos, printable worksheets and quizzes for Entry Level and Level 1 Mathematics and 
English. The quizzes consist of ten multiple choice questions with the option to attempt the quiz 
again and print out a certificate giving the percentage of correct answers (see Figure 21 for an 
example certificate). Most of the adults attending the course were working towards Level 2 so 
these quizzes were revision of lower level material. Therefore I suggested that they attempt 
Level 1 quizzes on the hardest setting to make sure they were challenging enough.  
Skillswise was much less popular than manga high for these adults, possibly because they 
wanted to complete tasks at Level 2. Everyone in the first cohort attempted at least one 
skillswise quiz as this was part of the first ‘taster’ session but unless the adults remembered to 
print off a certificate at the end the evidence of this was lost so this was a major disadvantage of 
using skillswise as an assessment tool. For the second cohort the computers did not allow 
access to the skillswise quizzes as they needed an updated version or flash to run so this group 
did not access these quizzes during their first session. 
Based on the certificates that were printed, only nine skillswise quizzes were completed by four 
adults, nearly all of these at the highest level of difficulty. The mean score was 8.2 out of ten 
and three out of the nine quizzes were completed collaboratively.  Adults had a very wide 
choice of topics to choose from as the skillswise quizzes cover the entire curriculum for adult 
numeracy. 
Adults chose topics involving ‘numbers’, ‘calculation’ and ‘percent and fractions’ and did not 
choose ‘measuring’, ‘shapes’ or ‘graphs’.  However, the number of adults who had evidence of 
completing these quizzes is probably too small to come to any conclusions about topic choice 
here. 
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Figure 22: Example skillswise certificate 
Table 28: Strengths and weaknesses of online quizzes 
 Strengths Weaknesses 
Manga high 
Choice from a wide range of topics. 
Adults enjoyed repeating the 
challenges – motivation to get a medal. 
Online tracking possible by tutor. 
Tutorial available before attempting 
challenge. Software responds to 
correct/incorrect answers and changes 
level of difficulty accordingly. 
Good evidence of ‘skills’ easily mapped 
to criteria. 
‘Log ins’ worked at home so adults 
could continue between sessions or 
even after the course had finished up 
to the time limit set by the tutor. 
Constraints on topics chosen by 
teacher in free access version. 
Computers with internet access 
needed. 
Learners need to have ICT skills such as 
clicking, dragging etc. 
Scoring system for challenges resulted 
in most adults not being rewarded with 
bronze, silver or gold medals despite 
high percentage scores. 
To save hard copy for their portfolio 
they needed to take a ‘screen shot’ of 
the result of challenge. Sometimes 
they forgot to do this or did not feel 
the need to. 
skillswise 
Designed for adults so used more 
context in questions than Mangahigh 
Good evidence of ‘skills’ easily mapped 
to criteria 
Choice of topics across whole 
curriculum 
Only went up to Level 1 so not at the 
right level to assess most adults who 
were working towards Level 2. Unless 
learners printed certificate there was 
no evidence to add to portfolio. 
Issues with flash meant these quizzes 
were not available on all computers for 
the first session of summer school. 
Enjoyment Rating 9.3 
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8.3.5 Investigations 
We did the investigation.  It was an interesting way to find out how you can get same 
answer by writing different questions.   Amina 
I wanted to introduce some open questions or investigations into the Connected Assessment 
model as such approaches have the potential to connect different areas of mathematics and 
encourage autonomy. I created fourteen prompt cards for the first Making Connections cohort 
and added a further six for the second cohort. These prompt cards were laid out on a table in 
the classroom for learners to browse and choose from. Some of the investigation cards could 
have also been classed as ‘projects’ but the difference was that investigations were from a 
prompt card that I created whereas what I have referred to as projects were devised by the 
adults themselves.  As with the other assessment tasks, adults were given an investigation to 
explore as part of the first taster session. Twelve adults out of the sixteen participants chose to 
investigate at least one of the prompt cards and most of these adults attempted two or three 
each over the length of the course resulting in a total of 26 investigations. Five of these 
investigations were collaborative and the rest were undertaken individually.  
Table 29 lists all the investigations on offer to adults along with the number of times each one 
was attempted and a comment on adults’ responses. Examples of responses are given in 
Figures 22 - 30 and these are referred to in the table where relevant. As can be seen, some 
tasks were chosen more times than others. Two of the most popular investigations are context 
free and involve relatively straightforward calculations. These investigations may have appealed 
to the adults because they could ‘see’ what they needed to do immediately to see if the 
statements were true or not. However, adults were generally less successful in explaining why 
the result was or was not true. The other popular investigation, by contrast, required the adults 
to choose a relevant context and compare buying an item with making it at home. This 
investigation was well explored and allowed adults to show competence with calculations 
involving money and measures.
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Table 29: Investigations and comments on adults' responses 
Investigation prompt 
How many 
times was this 
attempted? 
Comment 
17 x 48 = 34 x 24 
is this true? 
Investigate further with other numbers 
6 (twice as 
a pair) 
Adults were able to say it was true by calculation of this and a few other examples. 
Few adults were able to explain why it must always be true if you double one 
number and halve the other. See Figure 22 for two example responses. 
30% of 70 = 70% of 30 
is this true? 
Investigate further with other numbers 
2 Both adults satisfied themselves this was true through calculating examples.  One 
adult added an explanation of why it was true. See Figure 23. 
If 15 = 10 + 5, 
why doesn't 
152 =102 + 52? 
Investigate further with other numbers. 
Can you explain with a drawing? 
4 Adults did not associate ‘squared’ with area and were not familiar with multiplying 
out brackets. Most were able to show through calculation that second statement is 
not true but could not produce an explanation. See Figure 24. 
How much does it cost to make a biscuit* at 
home? 
How does this compare to the cost of a bought 
biscuit*? 
*Change ‘biscuit’ to anything else that interests you such as; pizza, 
cake, pie, ice cream, dress, shirt, necklace etc. 
4 Strong performance in this familiar territory of number work and money 
calculations. Four different items were chosen, jaffa cake, bread, biscuit and 
flapjack and in each case a detailed breakdown of costs was produced for both 
options. Some adults made allowance for left over ingredients in their calculations. 
See Figure 25. 
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Investigation prompt 
How many 
times was this 
attempted? 
Comment 
Can wind power 
provide us with enough energy? 
2 Both adults who investigated this question did not apply much number work (See 
Figures 27 and 28). There was a contrast in terms of the scale at which they 
focussed to answer the question.  Anila used internet research to answer this 
question globally.  Tabitha thought about this question at household level and 
compared Manchester to the isle of Eigg (she knew this to be windy).  
This photograph was taken about 110 years ago. 
The girl on the left was 14 years old. 
As she got older, she had children, grandchildren, 
great grandchildren and so on 
Now, 110 years later, all this girl’s descendants are 
meeting for a family party. 
 
How many descendants would you expect there to 
be altogether? 
Source:  http://www.bowlandmaths.org.uk/assessment/  
1 Tabitha’s response was ‘since the photo was taken she has had  
children of her own and they had children and they had. So  
the minimum children born into the family would be six.’  
Tabitha has considered the three successive generations  
mentioned in the prompt and perhaps assumed two in each  
of these generations to get a total of six descendants.  
No consideration of how many generations might be typical  
in 110 years or that the number of descendants will be likely  
to get larger for each successive generation.  
Estimate how many babies will be born in the UK 
in 2017 without using the internet 
3 (as a pair) One pair estimated that one baby will be born every ten minutes. They calculated 
correctly based on this assumption and came up with a total of 52,560 babies. One 
adult said immediately that she thought this was too small. One pair estimated 
50,000 and the third pair used an internet search and came up with 1.2 million. 
(actual figure unknown but 696,000 babies born in England and Wales in 2016). 
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Investigation prompt 
How many 
times was this 
attempted? 
Comment 
How could your household save 10% of its water 
consumption? 
1 (as a pair) This pair researched the question using the internet and created a three page 
summary of ways to save water. This was mostly copied and pasted from internet 
sources but had been selected for relevance to the UK. No attempt to apply this to 
a particular household or include any calculations related to saving 10%. 
Is it cheaper to squeeze your own orange juice or 
buy it? 
1 This adult assumed that 1kg of oranges would produce 1 litre of orange juice (in 
fact it will only produce half a litre) and calculated that for one litre of juice it 
would be 10p cheaper to squeeze it yourself. 
How far away from here could you travel today 
with £200 to spend? 
1 This adult chose to approach this question by costing out a shopping trip to London 
including travel and accommodation costs. My intention was to see the maximum 
distance you could travel with £200 in one day. 
How many bicycles are there within 2 miles of this 
building? 
1 Tahani used an estimate of the population within 2 miles of the building and the 
percentage of people who own a bicycle to calculate 40,273 bicycles within 2 miles. 
Some tutor support needed. See Figure 29. 
Compare the populations of any two countries. 
 
Present what you find out on a poster or handout. 
1 (as a four) This group used the internet to research population figures for both countries 
including a breakdown of male and female and what proportion where under 25 
years old. Some tutor support needed for dealing with billions and millions. 
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Investigation prompt 
How many 
times was this 
attempted? 
Comment 
Collect and present data gathered from some of 
the people in this building. 
What do you want to find out about? 
 
1  
 
Rashidi asked four people what course they were on and what their motivation 
was for studying.  She presented her findings as a table of qualitative data. See 
Figure 26. 
 
 
 
Investigation prompts not chosen at all during either cohort 
How far is it to the 
horizon? 
 When can you retire and how do you 
know? 
Can you design a box that uses less cardboard?   
(various boxes provided used for food packaging) 
What will the weather be like at your 
house in the next year? 
 
Present what you find out on a poster or 
handout. 
 
A square fits better into a circle than a 
circle fits into a square. Is that true? 
 
 
 
 
The surface area of a cuboid is always more than its volume. 
 
 
 
 
 
 
Is this true?  Investigate 
with cuboids (box shapes) 
of different sizes. 
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24 x 21 = 42 x 12 (or 17 x 48 = 34 x 24) is this true?  Investigate further with other numbers 
 
Anila’s response 
Amina’s response 
Figure 23: Example response on doubling and halving 
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30% of 70 = 70% of 30 is this true? Investigate further with other numbers   
 
It is interesting to see that Anila has put this prompt card about percentages into a context that makes sense to her before attempting to see if the 
statement is true.  She shows it is true through calculation of this and several other examples and then gives an explanation. We can see how Anila has 
gone further with her investigation than Zahra by explaining why the statement is true. This could be because Anila has written out the full calculation required 
each time and this makes the pattern much easier to see. Zahra, in contrast used a calculator and consequently did not write out the full calculation. However, 
Zahra was more thorough in her calculations by including more complicated questions such as 5.13% of 18 (not shown). 
 
Anila’s response 
Zahra’s response 
Figure 24: Example responses on percentages 
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If 15 = 10 + 5, why doesn't 152 =102 + 52?   Investigate further with other numbers. Can you explain with a drawing? 
 
Marissa’s response 
Figure 25: Example response on squaring 
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How much does it cost to make a biscuit* at home? How does this compare to the cost of a bought biscuit*? 
*Change ‘biscuit’ to anything else that interests you such as; pizza, cake, pie, ice cream, dress, shirt, necklace etc. 
 
Aneesa’s response   
Figure 26: Example response on price comparison 
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Collect and present data gathered from some of the people in this building.  What do you want to find out about? 
 
Rashidi’s response   
This investigation was 
carried out on the final 
day of the course within 
a limited time.  There 
were no other classes 
running so the number 
of people to ask was 
limited.  
Figure 27: Example response on data collection 
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Tabitha’s response   
Can wind power provide us with enough energy? 
 
Figure 28: Example response 1 on wind power 
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Anila’s response   
Can wind power provide us with enough energy? 
 
Figure 29: Example response 2 on wind power 
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How many bicycles are there within 2 miles of this building? 
 
 
Tahani’s response   
Figure 30: Example response to bicycle problem 
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There was one final example of an investigation that is worthy of mentioning here as it was the 
only time an adult started their own investigation that was not based on the prompt cards. The 
‘prompt’ for this exploration was when Tabitha created her own tarsia puzzle and she wondered 
how many pieces would be needed for a larger puzzle with ten triangles along each side. She 
decided to explore this question through drawing an array as shown in Figure 31. Effectively 
Tabitha was investigating both triangular numbers and the sequence of odd numbers both of 
which had great potential for deeper exploration38. However, Tabitha was happy to stop at ten 
rows and found out that this would need 100 puzzle cards; she had answered her own question 
to her satisfaction and did not feel the need to explore any further. The significance of this piece 
of work is that Tabitha had the freedom within these sessions to wonder about something and 
follow it up though her own method for investigation. It seems likely that she was influenced by 
the presence of the investigation prompt cards; perhaps these effectively gave her ‘permission’ 
to wonder and explore in this way.  
Table 30: Strengths and weaknesses of investigations 
 Strengths Weaknesses 
Investigations 
Good range of topics can be 
presented to choose from. Room 
for abstract mathematics 
exploration as well as real life 
mathematics. 
Allowed for a range of responses, 
good for differentiation as some 
were very open tasks. 
Adults not used to working this 
autonomously needed support and 
scaffolding in some instances. Not 
aware of strategies for ‘proof’ and 
going beyond simple yes or no. 
Harder to map to criteria unless 
working shown or careful 
observation and discussion used. 
Enjoyment Rating 9 
 
 
38 For example, exploring how many questions are needed for each size of puzzle and how may pieces for a puzzle with ‘n’ 
triangles along each side. 
Figure 32: Tabitha's investigation 
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8.3.6 Journals 
All the adults on the Making Connections courses were asked to keep a journal.  This was used 
in two main ways; to record their reflections on each session and to act as a notebook for 
calculations involved in working towards any of the chosen tasks. The journals were simple 
exercise books given out during the first Making Connections session and kept in adults’ folders 
for the duration of the course. Many of the examples shown in Figures 22 - 30 were written 
down in these journals and this illustrates the value to this research of capturing the data in this 
way; if adults had used their own paper or notebooks much of this data might have been 
unavailable for this analysis.  
Many journal comments were descriptive; 
I practiced and worked on how to change hours to minutes and weeks to months.  
Marissa 
We did comparing population between two country.  We made poster.  Also we did ratio 
and percentage. Anila 
While others were more reflective; 
I worked on the puzzle and to make it challenging I had some of the same answers.  I 
really enjoyed this lesson.  This makes you think how to create questions.   Tahani 
These journal comments provided an additional source of evidence when evaluating the two 
Making Connections courses. 
Table 31: Strengths and weaknesses of journals 
 Strengths Weaknesses 
Journals 
Having the journals ensured that 
most of the written work adults 
produced was captured for this 
research. Adults’ comments 
sometimes provided additional 
evidence to support evaluation of 
individual methods and the overall 
course. Promoted reflection by 
adults on the sessions. 
Some adults took their journal 
home and did not bring it back so 
some data was lost to this 
research. Some adults wrote 
descriptively so that the journal 
became a record of work only. 
Some adults just used them for 
calculations and did not include 
written reflections at all. 
 
8.3.7 Choice of Tasks 
The only item on the suggested list of assessment tasks that was not chosen by any of the 
adults within the sessions was ‘teach some maths to someone else’. This may have been too 
daunting for these adults and would, perhaps, have needed a clearer structure along with 
encouragement and facilitation on my part. Several adults mentioned that they teach their own 
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children mathematics and help them with homework so the teaching role is not new to them. 
Perhaps using video evidence would have been effective here to capture this teaching at home.  
It is also important to note that no adults suggested any assessment methods that were not on 
the list, despite me making it clear that I would welcome any ideas they had. This is, perhaps, 
another illustration of the norms of a mathematics classroom where ideas for assessment come 
from the teacher or other educational authority. The adults in the focus group did come up with 
their own ideas for assessment because they were set a specific task to generate these ideas 
so, on reflection, this might have been a good task to include within the Making Connections 
course. 
8.4 Mapping of Assessment Evidence 
Having collected assessment evidence from each adult who took part in the Making 
Connections courses, I considered mapping this evidence against current mathematics 
curricula. I was wary about such mapping because this would involve analysing within the 
existing paradigm of assessment: evidencing discrete skills to be ticked off a list. This is an 
atomistic approach that assumes that once these separate skills have been demonstrated they 
are now part of that person’s skill set rather than being embedded within a specific complex 
task. However, I was also aware that this kind of analysis would be required if the Connected 
Assessment model were to be developed further and lead to a qualification at some point in the 
future. Therefore I decided to go ahead with the mapping and surmised that this would help me 
evaluate the level and coverage of evidence that was generated. The two main curricula used 
for adult mathematics and numeracy in England are the Adult Numeracy Core Curriculum 
(ANCC) (DfEE 2001a) and the Functional Mathematics criteria (Ofqual 2011a). I decided to map 
against both of these simultaneously because the Functional Mathematics criteria are written in 
quite broad and general terms while the ANCC goes into much more detail. I created a table 
listing all the ANCC elements and Functional Mathematics coverage and range statements in 
the first columns and then added a column for each adult participant. I then examined the 
evidence from each person and ticked against any of the elements/statements that I felt they 
had met. For the full mapping table see Appendix 11.   
For the sake of transparency I need to be clear on the basis by which I ticked against a specific 
element/statement. I am not claiming that, for any item ticked, adults have shown sufficient 
evidence to have demonstrated this skill in depth or even in completeness.  What I am 
suggesting is that they have produced evidence that goes some way towards a claim of 
competency and familiarity with the relevant concept. It may be a partial achievement.  This is 
consistent with my view that there is no ‘truth’ about a person’s mathematics level, we can only 
say what they have produced and under what circumstances. It is possible for example that 
some of the questions made up for the Tarsia puzzle were found online or in a text book rather 
than made up by the learner themselves. In such a case this would suggest evidence of their 
ability to look up information relevant to a topic and some familiarity with the concepts rather 
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than individual competence with calculations. I also felt it was important to acknowledge where 
evidence was produced collaboratively and this was denoted by use of an asterisk next to the 
tick where appropriate. I first mapped the evidence for each adult to Level 2 criteria as this was 
the level all but one adult was working towards.  I then mapped any remaining evidence to Level 
1 where appropriate.  
My next step was to attempt to weigh up the mapped evidence for each adult against what 
would be required to gain a ‘Pass’ at Level 2 or Level 1 for a Functional Mathematics 
qualification. I reviewed information from the websites of three major awarding bodies on their 
pass marks for Functional Mathematics and these ranged from 60 – 64% for Level 2 and from 
55 – 62.5% for Level 1 (City & Guilds, 2017; Pearson, 2015; OCR, nd). To approximate these 
pass marks I calculated the number of Functional Mathematics coverage and range statements 
these percentages were equivalent to (Table 30). I was then able to evaluate each adult’s 
evidence in light of the number of statements they had provided evidence against and this is 
summarised in Tables 31 and 32 for the two cohorts of the Making Connections course. 
Table 32: The number of Functional Mathematics statements needed to be equivalent 
of a 'pass' 
Functional 
Mathematics Level 
Percentage of marks 
to gain a Pass in the 
examination 
Total number of 
coverage and range 
statements 
Number of coverage 
and range statements 
needed to ‘pass’ 
(column 2 x column 3) 
Level 1 62.5% 14 9 
Level 2 64% 12 8 
 
Table 33: Summary of mapping to Functional Mathematics criteria for cohort one 
Making Connections Cohort one 
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Number of sessions attended (max 5) 5 5 4 4 4 3 2 2 
Number of Functional Mathematics 
statements at Level 2 (pass = 8) 
3 5 4 6 1 3 2 2 
Number of Functional Mathematics 
statements at Level 1* (pass = 9) 
6 5 1 2 2 3 3 3 
Shaded cells show where the adult has mapped to at least half the number of statements 
needed for a pass at that level. 
*As level 2 incorporates all Level 1 material I only mapped to Level 1 when the evidence did not meet any Level 2 elements. 
Thus there is no overlap or double counting by looking at both levels for an individual student. 
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Table 34: Summary of mapping to Functional Mathematics criteria for cohort two 
Making Connections cohort two 
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Number of sessions attended (max 
6) 
5 5 5 5 4 3 3 3 
Number of Functional Mathematics 
statements at Level 2 (pass = 8) 
4 5 5 3 5 3 5 3 
Number of Functional Mathematics 
statements at Level 1* (pass = 9) 
5 3 5 3 2 4 3 7 
Shaded cells show where the adult has mapped to at least half the number of 
statements needed for a pass at that level. 
*As level 2 incorporates all Level 1 material I only mapped to Level 1 when the evidence did not meet any Level 2 
elements. Thus there is no overlap or double counting by looking at both levels for an individual student. 
 
In Tables 33 and 34, the cells shaded in grey show where an adult’s evidence maps to at least 
half of the Functional mathematics statements needed for a pass. This was the case for eight 
adults at Level 2. The way I mapped evidence first to Level 2 and then to Level 1 means that 
there is no overlap between mapping at Level 2 and Level 1.  Consequently, I surmise that five 
adults had evidence against enough statements to be equivalent to a ‘pass’ at Level 1 (where 
the total number of statements for an individual across Level 1 and 2 was greater than or equal 
to nine).  
I included information in Tables 33 and 34 on the number of sessions attended by each adult. 
This was to help me analyse whether those who attended more sessions produced a broader 
range of evidence. Generally speaking, this does appear to be the case but it also appears that 
stronger students generated more evidence than those who I perceived as slightly weaker and 
needing more support during the sessions.  
There are two students, Tabitha and Mandisa, who attended both cohorts of Making 
Connections.  I decided to map their evidence from each cohort separately so therefore their 
names appear in both Tables 33 and 34.  I was interested in seeing whether these two adults 
produced evidence against broadly similar statements in each cohort.  Although there were one 
or two statements against which evidence was mapped from both cohorts, there were also new 
statements mapped to in the second cohort for both adults. This would suggest that, given more 
time, evidence in more areas of the curriculum would be created even without restriction or 
guidance towards topics from the teacher.  
8.5 Assessment Principles  
I want to turn now to evaluate the Connected Assessment in terms of three principles of 
assessment; validity, reliability and efficiency. These principles were part of the framework for 
evaluating teachers’ perceptions of alternative assessments in chapter seven so it is important 
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to evaluate the Connected Assessment model in the same way. The other reason for evaluating 
against these principles is that they are well recognised theoretical concepts that will form part 
of any external scrutiny of this model of assessment, for example by the Office of Qualifications 
and Examinations Regulation (Ofqual) as discussed in chapter nine. 
In this section, I draw on Table 35 which shows an evaluation of each assessment method, 
ranking them as ‘high’, ‘medium’ or ‘low’ in terms of their support for numeracy as a social 
practice and in terms of their overall validity, reliability and efficiency.  As discussed below the 
term ‘validity’ here is taken to mean overall fitness for purpose. As a convenient summary I 
evaluate each method in Table 35 in a holistic way in terms of how valid, reliable and efficient it 
is overall. However, individual examples of methods such as projects and investigations could 
be very different from each other and thus be more or less valid, reliable and efficient. Therefore 
I also include an evaluation for two specific projects and two investigations in Table 35. I also 
draw on Tables 25 - 31 showing the strengths and weaknesses of individual methods. 
Table 35: Evaluation of different assessment methods used in the Connected 
Assessment model 
 Criteria that might be applied by Ofqual or an Awarding 
Body.  
Assessment 
method 
The extent to which 
the method reflects 
numeracy as a 
social practice 
Overall Validity for 
method 
Overall reliability 
for method 
Overall efficiency 
for method 
Posters for 
project ideas 
High n/a – not an 
assessment method 
n/a – not an 
assessment method 
High – ideas quickly 
generated in a 
group and only a 
way to record these 
is needed 
Projects 
overall 
High as there was a 
choice of projects to 
reflect adults’ 
interests and 
purposes 
High in terms of 
judging applied 
mathematical skills 
 
Medium  
Each project would 
be different so 
consistent marking 
might be hard. 
Marking would be 
more reliable using 
a rubric 
Low  
projects take some 
time to complete 
and may be ‘open 
ended’. Computers 
may be needed for 
research 
Medium in terms of 
coverage of full 
curriculum 
Curtains project had high validity as a good range of mathematics was successfully applied to a complex 
problem. This included a range of calculations involving all four operations for whole numbers and decimals; 
metric conversions or length, money, metric/imperial conversions. Reliability could be low as each marker 
would have to check each separate calculation and this could also impact efficiency. Efficiency was low as this 
project needed time to complete and access to the internet for research. 
Travel to The Gambia project had high validity for applying percentage and money calculations to a context 
but used a much smaller range of mathematics than the Curtains project. 
How we learn mathematics project had low validity in terms of demonstrating mathematical skills but high 
validity for demonstrating metacognitive awareness.  
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 Criteria that might be applied by Ofqual or an Awarding 
Body.  
Assessment 
method 
The extent to which 
the method reflects 
numeracy as a 
social practice 
Overall Validity for 
method 
Overall reliability 
for method 
Overall efficiency 
for method 
Tarsia 
Medium due to 
limited word count 
which makes using 
context more difficult 
High because 
creating questions 
and answers is a 
higher level skill than 
answering questions 
created by someone 
else 
 
High 
easy to asses 
completed puzzle 
to see if answers 
are correct 
Low 
Need computers 
with software, 
printer and scissors 
Takes time to 
create the puzzle 
and check all the 
answers 
Online 
quizzes 
Manga high 
Low as short 
questions often had 
no context at all. 
Some topics all 
contextualised (e.g. 
pie charts, frequency 
tables) some not at all 
(e.g. area/vol of 
shapes). Some partly 
(e.g. percentage often 
just through amounts 
having units such as 
pounds or metres) 
Medium in terms of 
adults attempting 
most quizzes more 
than once to improve 
their score. It is 
possible that 
improvement was 
through trial and 
error rather than 
reflecting conceptual 
and procedural 
understanding 
High as software 
marks each answer 
and records the 
final score. The 
number of 
attempts is also 
recorded and 
available to the 
teacher 
Medium as 
computers are 
needed with a good 
internet 
connection. Only 
basic version is free 
so for full version 
with access to all 
topics there is a 
charge 
skillswise 
Medium as all topics 
had contextualised 
questions, typically 
around half the 
questions were in 
context 
Medium as adults 
may have attempted 
quiz more than once 
to improve their 
score 
High as software 
marks the answers 
and gives a final 
score. The number 
of attempts is not 
recorded 
Medium as 
computers are 
needed with a good 
internet connection 
Investigations 
High as there was 
choice of 
investigations 
including 
contextualised 
investigations and 
those that were 
abstract 
Medium as 
responses varied in 
their depth and 
breadth 
Medium  
Each investigation 
would be different 
so consistent 
marking might be 
hard. Marking 
would be more 
reliable through 
creation of a rubric 
Low  
Investigations may 
take some time to 
complete and may 
be ‘open ended’. 
Computers may be 
needed for 
research 
17 x 48 = 34 x 24 is this true? Investigate further with other numbers this investigation had medium validity as 
adults demonstrated their multiplication skills but most were not able to explain the reasons for the 
statement being true for other pairs of numbers involving doubling and halving. Reliability could be high as a 
mark scheme could be easily prepared in advance. Efficiency could be low in terms of class time taken and 
teacher support needed but high in terms of only needing a pen and paper to investigate. 
How much does it cost to make a biscuit at home? How does this compare to the cost of a bought biscuit? This 
investigation had high validity as a good range of mathematics was used by most adults and applied to a 
relevant context. This included calculations with measures and money, working with proportion and rounding. 
Reliability could be lower than other investigations as markers would need to check each calculation and this 
could also impact on efficiency. 
Journals 
Medium as adults’ 
views were sought on 
the sessions 
n/a – not an 
assessment method 
n/a – not an 
assessment method 
Medium as journals 
need to be 
purchased 
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8.5.1 Validity 
One common way to evaluate any assessment is to ask whether it is valid. Essentially validity is 
about how well the assessment meets its core aims: how well the assessment measures what it 
is intended to measure. While there are arguably several aspects of validity (for example 
content validity and construct validity) in this analysis I share the view of Crisp (2009) that these 
are all facets of how well the assessment measures what it set out to measure. Thus, I have 
used the overarching term validity to capture all these facets and effectively analysed ‘fitness for 
purpose’.  
The purpose of the Connected Assessment model was to summatively assess adults’ in 
mathematics/numeracy in a holistic and non-prescriptive way and make the assessment 
experience positive and inclusive. The approach taken was to aim for a ‘best performance’ and, 
on this basis, I would argue that validity for Connected Assessment is high. Most of the 
assessment tasks encouraged a ‘best performance’ by allowing adults a choice of assessment 
methods and allowing them to change their ‘answers’, adapt their methods and try several 
approaches without any time pressure. The assumption here is that given a choice of 
assessment methods or tasks, adults will choose ones where they think they can ‘perform’ well. 
However, for the online quizzes there is a possibility that adults simply guessed answers and 
used trial and error to improve their scores. If this was the case then this would lower validity for 
this assessment method; although the ‘performance’ might be very good, this may not be 
indicative of underlying competence. For other assessment methods such as the creation of a 
tarsia puzzle, adults changed their answers because of self and peer assessment so this could 
be taken as indicative of competence. 
Another way that validity is enhanced by use of the Connected Assessment model is the way it 
removes or reduces some barriers to ‘best performance’ and includes some supportive 
elements mentioned by adults and teachers. Arguably, when compared to timed examinations, 
Connected Assessment is less likely to induce anxiety and does not require memorisation and 
speedy calculation. In addition, the model permits collaboration which some adults said they 
found very helpful. I also suggest that Connected Assessment is valid because it reflects more 
closely what it is like to solve numerical problems in real life – collaboratively, with internet 
access for research. 
The Connected Assessment model also aims to support adults in making the connections 
shown on the cogs in Figure 12. Thus a discussion of the validity of the model needs to 
evaluate the extent to which it succeeded in these aims. I consider these connections later in 
this chapter.  
8.5.2 Reliability 
As I stated in chapter three, I was prepared to accept a reduction in reliability in this assessment 
model as a trade-off for including a variety of assessment tasks (which could arguably increase 
validity). One aspect of reliability relates to marking assessments and how consistently this is 
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done by different markers. It is difficult to evaluate reliability on this occasion given that the 
evidence produced in the connected assessment model was not formally marked or graded. 
However, I did map the assessment evidence to Functional Mathematics criteria to make a 
judgement about the level and quantity of evidence produced. This is likely to have been quite a 
subjective process and another person attempting the same mapping would probably have 
come up with different results so, in this sense, reliability for this model is low. 
I did rate each of the individual methods for reliability as if they were going to be formally 
marked. Tasks such as the online quizzes and the tarsia puzzles have high reliability because 
for these tasks questions have one correct answer which makes it easier to mark consistently. 
In the case of the online quizzes the software marks them and gives a final score which will be 
very reliable.  In the case of the tarsia puzzles, teachers would have to calculate and check the 
answers themselves for each puzzle created. For the more open ended tasks such as projects 
and investigations reliability will be lower as marking such tasks can be very subjective. 
Development of a rubric for marking can be a good way to boost reliability for these kinds of 
activities. 
The other aspect of reliability relates to whether students would perform better or worse if they 
took the assessment on a different day. The fact that the Connected Assessment model takes 
place over several days and does not have a fixed question set each time would suggest that 
this aspect of reliability is high. Adults can afford to have a ‘bad day’ and still produce a good 
range of assessment evidence. In this model, if it is felt that the evidence generated for an 
individual has not covered all the desired curriculum elements than this can be addressed 
through completion of new tasks. This would require tracking or mapping as tasks are 
completed to identify any ‘gaps’. 
8.5.3 Efficiency 
Efficiency is concerned with the practicalities and costs of an assessment. Looking at Table 35 
it appears that efficiency is medium or low for the Connected Assessment model. To access the 
full range of assessment tasks each adult needs access to an internet enabled computer with 
software installed, ideally with a printer available nearby. It could be argued that the model is 
inefficient in terms of staff time and rooming when compared to a traditional examination where 
many people can be assessed in one large room with a couple of invigilators. On the other 
hand, I envisage the Connected Assessment model taking place during usual class time 
towards the end of a course of study which adds to efficiency as no extra rooms or staff need to 
be booked for examinations for these adults. Connected Assessment appears to be inefficient in 
terms of how long it takes; between twelve and fifteen hours of class time in the example of 
Making Connections.  However, it is possible that a similar amount of time may be taken up with 
direct examination practice such as mock examinations and going over past papers. There is 
some evidence for this from the survey of teachers where just over half the teachers in the 
survey said that they spent longer than they would like preparing their students for timed 
tests/examinations although exactly how long they spend is unknown.  
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8.6 The Impact of Connected Assessment 
This section discusses the impact of the Connected Assessment model, drawing on the 
preceding findings, my fieldnotes, comments in learners’ journals and the evaluation forms that 
adults completed during the final session39.  I reflect on how well the model met its aims of 
making various connections, whether the model enhanced learner autonomy and confidence 
and whether adults enjoyed this approach to assessment. Finally, I discuss the impact this 
model had within the adult education provider where it was trialled. 
8.6.1 Collaborative Work to Solve Problems 
This Connected assessment model was successful in promoting collaboration to solve 
problems; adults worked collaboratively on some of the projects, quizzes and investigations. It is 
possible that they attempted tasks collaboratively that they did not feel able to tackle on their 
own.  Adults were observed supporting each other and discussing concepts while working on a 
task. Five adults mentioned specifically that they enjoyed working in a group when asked in the 
evaluation survey what they liked the most about the sessions; 
I enjoyed working others and learning from them as well. Marissa 
The group work which encourages team.   Rashidi 
I like the do work with group.   Anila 
After the initial session when I set up groups to complete tasks, around half the adults worked 
with another adult for some of the assessment tasks. It is not clear, for those who worked alone, 
whether this was their preference or whether there were barriers to collaboration. One possible 
barrier to collaboration was that there was not always someone free to work with when choosing 
a new task; other people might still be working on something else and not be ready to start a 
new task at the same time.  A larger cohort would alleviate this issue to a certain extent. 
The disadvantages of collaboration were that, sometimes, adults were able to be ‘passengers’ 
in the task and not contribute a great deal.  I found this to be an issue only when there was a 
group of three or more as opposed to a pair.  As mentioned previously, when mapping evidence 
for each adult, I noted down where any given task was completed collaboratively and I felt that 
an individual was not fully engaged.  
8.6.2 Mathematics/Numeracy as a Social Practice 
I liked the sessions. It allowed me to look at everyday maths – making the calculations 
easier – knowing which calculations are needed for a particular type of question.     
Aneesa 
 
39 Eleven of the adults who took part were present at the final session and completed evaluation forms. 
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Several of the cogs in the Connected Assessment model shown in Figure 12 are strongly 
related to the idea of mathematics and numeracy as a social practice: ‘simple maths in complex 
settings’, ‘street maths and school maths’ and ‘mathematics and adults’ lives and purposes’.  
They are all concerned with helping adults to make links between the mathematics they see in 
the classroom and to acknowledge and value the way they use mathematics outside the 
classroom. So, how successful was the model in supporting these connections? 
As previously discussed, the projects and some of the investigations strongly encouraged adults 
to draw on their own lives and experiences. The initial collaborative poster task was particularly 
successful in generating ideas for projects and, by doing so, it also highlighted clearly the many 
contexts in which adults used mathematics outside the classroom. Contexts such as travel, 
cooking and shopping were chosen several times and adults showed that they were able to 
complete a project or carry out an investigation that related to their own interests. This aspect of 
the Connected Assessment model was culturally inclusive as adults could draw on their own 
backgrounds and cultures instead of facing possible barriers to accessing written questions 
embedded in British culture. This was particularly relevant for this group given that many of 
them were not born in the UK. A good example of this cultural inclusivity was the poster task 
shown in Figure 16 where Rashidi drew on her experiences of traveling to The Gambia. 
A good example of simple mathematics in a complex setting was Aneesa’s project on making 
curtains. The mathematics she used involved relatively straightforward addition, multiplication 
and division of measures such as length and money. However, knowing when and how to carry 
out these calculations was highly situated and involved specific knowledge of curtain making 
such as seam allowances and orientating the material so that the stripes were vertical in the 
finished curtains.  These highly situated skills could be referred to as ‘sewing numeracies’ and 
these are an example of ‘street maths’ as opposed to ‘school maths’. 
The assessment evidence generated showed that mathematics did not have to be in an 
everyday context to be meaningful to these adults. Two posters showed more abstract number 
work and calculations that could be categorised as ‘school maths’. In addition adults clearly 
enjoyed the online quizzes from mangahigh and many of these were a mixture of abstract and 
contextualised questions. Similarly, the tarsia puzzles adults created tended to be free of any 
context although this could have been due to the limited space to fit in the questions. In taking a 
view of numeracy as a social practice, it is important to recognise this context of ‘school maths’ 
that adults value and want to succeed in.  
During one of the Making Connections sessions, the teacher who was supporting me brought in 
three tea bags to act as an investigation prompt. Each tea bag was a different shape and we 
asked the group ‘what questions could you ask about these tea bags?’ We came up with 
questions about how much tea each might contain and how much paper and glue were needed 
to make each one. I liked the idea of having something physical to act as an investigation 
prompt and had already put out some small boxes for food packaging to aid an investigation 
into using less cardboard. This approach had potential to be developed further by asking adults 
to bring in an object from home that we could use to generate questions and investigations. 
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Adults themselves said that the Making Connections sessions involved them using mathematics 
that will help them in their lives for their own purposes. See, for example, the journal comment 
below and the course evaluation discussed later in this chapter. 
Today I liked doing additional puzzle and how I can use my own ideas to do maths, in 
the real world.  This can help me what I enjoy maths and how it relates to real life.  This 
can also help me to organise some work for my child.  Tahani 
8.6.3 Connecting Different Areas of Mathematics 
Did comparing populations (UK & India).  There was a huge difference. In figures Indian 
total population could not fit in calculator. Indian population is 20 times bigger than the 
UK.  Mankita 
Many of the assessment tasks involved several mathematical ‘topics’. This tends to be the case 
as soon as you move away from abstract questions and introduce some sort of context. For 
example, the context of travel often included number, calculations with time and money and 
sometimes percentage discounts. Projects on costing ingredients involved metric measures, 
scaling up recipes using ratio and proportion and calculations with money. Where the model 
was less successful was in generating tasks involving data although the investigation into the 
populations of two different countries provided a clear context for use of high numbers into 
billions. As discussed in section 8.3, adults’ own ideas for projects were mostly based on 
number and measure rather than data so perhaps data has lower use value for adults in their 
lives or they do not think of data as mathematics.   
8.6.4 Connecting Numeracy, Literacy and Digital Technologies 
What love about today’s session is working in peers other student and finding out about 
how to save water in our homes.  Marissa 
Use of digital technology was a very important part of the Connected Assessment model. 
Computers were needed to use the software for creating the tarsia puzzles and to complete the 
online quizzes for mangahigh and skillswise.  In addition several of the projects and 
investigations involved research using the internet and literacy skills such as scanning web 
pages for relevant content. Adults often used the websites of supermarkets in their price 
comparison tasks and searched the internet for suitable recipes. 
Similarly, literacy and language were embedded in the Connected Assessment model. The 
increased emphasis on context within some of the tasks required good literacy and language 
skills to explain or understand the context. In the final session adults showed good speaking 
skills when presenting their tasks to the rest of the group. One investigation on wind power 
produced more written text than number work (see Figures 27 and 28) and others required 
written explanations of the number work that was carried out (see Figure 22 for example). In 
general there was a much greater range of literacy used in these sessions than in a traditional 
timed examination; learners discussed mathematics between themselves and with the teachers, 
they wrote in their journals and on posters and puzzles and they read and engaged with online 
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content to inform their project work. Thus it could be argued that the Connected Assessment 
model places a different demand on literacy and language skills than more traditional 
assessment approaches and this could act as a strength of the model by including a broader 
range of literacies such as speaking and listening as well as reading and writing. This could 
benefit those whose speaking and listening skills are stronger than their reading and writing and 
perhaps reduce any linguistic barriers to success for adults who do not speak English as their 
first language. 
8.6.5 Learner Autonomy/Confidence 
I learn working together as a group.  I also learned a lot of thing in math that I can 
manage on my own.    Mandisa 
I was hoping that the Connected Assessment model would encourage adults to become more 
autonomous and self-directed. I wanted adults to stop thinking of assessment as something that 
is done to them with questions developed and asked by someone in authority. Rather, I hoped 
to get adults to develop their own assessment tasks, ask their own questions and take more 
responsibility for how to demonstrate their skills and knowledge. This would be a major shift 
towards the learner taking more responsibility in terms of learning and assessment. For most 
adults there was significant movement in this direction in that they all made choices about what 
tasks to undertake, created their own projects and decided how to complete them.  However, 
adults did not tend to go beyond answering the initial question to explore further. For example, 
Amina and Jessica’s project on making many pancakes had the potential to be extended to 
include a discussion of costings per pancake, what price to charge to achieve a particular 
percentage profit and so on. Although I discussed these possibilities with them both, they were 
satisfied that they had gone as far as they wanted to with this project and moved on to 
something else.  
A simple indicator of a shift by adults towards taking responsibility for their own learning was 
shown by their actions when they arrived at each session. In the early sessions of the course 
they would tend to wait for me to go and talk to them about what they wanted to do that day. 
However, as the sessions progressed, many adults simply collected their folder and started 
work.  This change may seem small but I believe it to be significant in signifying an increase in 
autonomy for these adults. 
In a discussion with a lead teacher from the adult education provider about learner autonomy, 
she told me about the support sessions they put on each week for those attending taught 
mathematics classes. Her intention was that learners would direct the session content, asking 
for teacher input and support on any areas they would like to explore.  However, she found that 
this did not happen and she ended up planning taught sessions on topics she chose herself. 
This illustrates perhaps how firmly the idea of the teacher taking the lead is entrenched among 
some adult learners. Similarly, adults tend to expect that it is teachers, rather than learners, who 
generate questions and know the answers.  This is well illustrated by the investigation carried 
out by Tahani to find out how many bicycles there were within 2 miles of the building (see 
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Figure 29). As I discussed her approach with Tahani, it became apparent that she expected me 
to know the answer to the problem. Perhaps, in her experience, teachers do not tend to pose a 
question that they do not know the answer to? Tahani seemed quite shocked when I told her 
that I did not know the answer or have any specific method in mind for estimating an answer. I 
explained that there is no ‘textbook’ method to follow in this kind of situation and that she would 
need to decide on an approach and note down any assumptions she made. This was clearly a 
revelation to Tahani and completing her investigation and arriving at an estimate demonstrably 
increased her confidence in her ability to make these kinds of decisions and work though to a 
‘solution’.  This investigation was a significant success for Tahani and was highlighted by the 
teacher as a breakthrough moment for this student at a later staff meeting.  
My intention was that the teacher’s role in these sessions was to facilitate, support and prompt 
but not to tell students what to do. For example, during an investigation on comparing the cost 
of making jaffa cakes to buying them, I pointed out that Amina had not used all the eggs she 
had bought.  Just this simple remark prompted Amina to calculate costs based on ingredients 
she had used rather then what she had bought. Either method could be justified but she was 
able to demonstrate a greater range of calculating skills by looking deeper into the question. 
A few teaching opportunities arose naturally during some of the tasks and both I and the 
teachers from the adult education provider used these to deepen conceptual understanding 
wherever possible. For example, during an investigation on comparing the populations of two 
countries one teacher briefly reinforced how to read and write large numbers up to several 
billion. In another task I took the opportunity that presented itself to discuss the difference 
between quantitative and qualitative data and appropriate ways to display these (Figure 26). 
These are clear examples of teaching a concept when a need for it has been created rather 
than teaching discrete ‘skills’ first and then trying to apply them. 
Part of the final session for each cohort of Making Connections involved each learner 
presenting one completed task of their choice to the group. I had told everyone that this was the 
plan right at the beginning of the course and I reminded the learners in the penultimate session 
that they needed to think about and prepare their choice of task to present. I was a little 
apprehensive about this part of the session as I was not sure that everyone would have the 
confidence to speak in front of the group in this way. Fortunately my fears were unfounded as 
everyone presented their tasks confidently and with clarity. As the tables were arranged in an 
open U shape, learners were able to sit in their places and speak to the group without having to 
stand up or come out to the front and this probably helped everyone feel more at ease.  Some 
learners chose to share their tarsia puzzle which other learners could then attempt to solve.  
This was very effective and allowed the creator of the puzzles to step into the teacher/expert 
role for a time. One learner commented that this was an enjoyable part of the course for her; 
I like making others think about the answers to questions that I asked the most.  Tabitha 
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Other learners showed their completed projects or posters and talked through them. Overall this 
was a very positive way to end the course and felt like a celebration of everything that had been 
achieved. All learners received a Certificate of completion during this final session. 
8.6.6 Learner Enjoyment 
Making Connections seems quite an interesting topic.  Gives the ability for me to think 
about what I will be doing and ways to go about it.  It stimulates the mind and gives you 
good thinking skills.   Rashidi 
There is evidence to suggest that adults enjoyed the Making Connections course. Adults taking 
part in Making Connections were asked to complete a short evaluation survey during the final 
session and eleven adults did so (see Appendix 12).  They were asked to rate the extent to 
which they agreed with four statements on a scale of one to ten with ten being ‘agree 
completely’ and zero being ‘don’t agree at all’. The average ratings for these questions are 
shown in Table 36. The intention was that the survey would be carried out anonymously and 
adults were told that this was the case and asked not to put their names on the survey forms. 
However, with just six adults completing the survey for each of the Making Connections cohorts 
they may have felt that their answers would be identified (through recognising handwriting for 
example) and it is possible that this affected their responses. 
Table 36: Evaluation of Making Connections by participants 
Mean average rating out of ten for Making Connections courses. 
ten means ‘agree completely’             zero means ‘I don’t agree at all’ 
I enjoyed the sessions 9.7 
The sessions helped me show the maths I can do 9.7 
I used maths that will help me in my life 9.2 
I learned some new maths in the sessions 9.8 
 
Table 36 shows that adults reported that they enjoyed the Making Connections sessions. The 
evaluation survey also asked adults to say what they liked the most and the least about the 
course. Inclusion of these open questions adds weight to the credibility of the rating scale 
answers as adults were able to explain more specifically what they liked or disliked about the 
course.  Five adults said they liked working in a group and one stated that this encouraged 
teamwork. Three adults liked the fact that they had improved their mathematics or learned ‘new 
skills’. Six adults said that they liked making the tarsia puzzle the most; one mentioned enjoying 
setting the puzzle for other adults in the group and seeing them answer the questions she had 
created.  Another adult said that the tarsia puzzle had helped not only her but also her child.  
Five adults said that they enjoyed the online challenges the most and one of these mentioned 
one aspect in particular; 
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I really enjoyed how online quiz did not have a time limit.   
There were only four comments giving details of what adults liked the least about the course. 
Two adults said that they felt the course was too short and one of these wanted more time on 
the mangahigh challenges.  One person said that the group was too small and this made it 
difficult to find people to collaborate with on tasks. The other comment said that what she liked 
least was; 
How some of the investigation question made you to over think. 
Finally, adults were asked if they had any other comments and these were all positive and 
reinforced how much they had enjoyed the sessions; 
Really enjoyed this hands on learning activity – allowing me to understand where and 
why certain maths are being used. 
I really enjoyed going to the making connections course. 
I recommend this course and should continue next term.  It was enjoyable.  Makes you 
think how much you know and improve. 
The overall course has been quite educative. 
I enjoyed the sessions very much. 
The evaluation form for the second Making Connections cohort included an additional question 
asking whether they would prefer to take a timed test or be assessed using tasks like the ones 
in the Making Connections course.  Four of the six adults responded that they would prefer 
assessment tasks like in the Making Connections course and two adults said they would prefer 
to take a timed test. 
8.6.7 Impact Within Adult Education Provider 
Following the first cohort of Making Connections, I met with three staff from the adult education 
provider; the Head of mathematics in the organisation, a lead teacher of mathematics/numeracy 
and the teacher who staffed the sessions with me. I told them how the course had gone and 
showed them the folders of work produced by the adults who took part. They were particularly 
impressed by the tarsia puzzles created by the adults and decided to make the software 
available in every classroom to facilitate this activity for all learners. They were pleased with the 
amount and types of evidence produced, thought that the model had value and invited me to 
share examples of evidence generated at the next staff meeting. It was clear that the 
Connected Assessment model was seen as having potential within the organisation. However, it 
was also clear that the perceived potential was for formative assessment (the ongoing, 
continuous assessment in classrooms) rather than summative assessment (typically for 
certification at the end of a course). The manager made it clear that they did not feel able to 
move away from qualifications (assessed by timed tests) as these were so strongly linked to 
funding. As discussed in chapter three, the dominant model for obtaining government funding in 
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England for adult mathematics involves adults taking qualifications from an approved list (ESFA, 
2018b).  
During the following staff meeting I presented my early findings and showed staff the folder of 
student work from the first cohort of Making Connections. There was a great deal of interest in 
the model by the teachers present but they also raised the following concerns; 
• The approach seemed very intensive, may need double staffing and a lot of preparation 
time 
• Clarity would be needed on the pass/fail criteria 
• Marking by the teacher could take a long time 
• Ofsted restrictions would not permit this kind of approach 
• Staff development may be needed for such a different approach 
One teacher suggested that she would need to teach like this all year to prepare learners for 
this kind of assessment.  I agree with her and would see this as positive assessment backwash 
and a shift away from teaching focussed on passing examinations. 
As a response to the concerns raised about preparation time for teachers, I created a ‘Teacher 
pack’ that included an overview of the Connected Assessment model, a lesson plan for an 
introductory session with learners, a list of suggested tasks to give to learners and a full set of 
investigation cards.  
Once the second cohort of Making Connections had finished, I met again with the Head of 
mathematics and the lead teacher to give them my headline findings and discuss the legacy of 
this research for their organisation. They felt that the Connected Assessment model had real 
potential for evidencing progress and acting as a summative assessment for the RARPA 
approach that they employed for their adult learners (see Appendix 1 for details on RARPA). 
Currently the adult education provider uses RARPA funding for adults from September to 
December.  They then draw down the funding associated with accredited courses from January. 
There is therefore a requirement to show robust evidence of progress including some kind of 
summative assessment in December. I suggested that all the mathematics classes could have 
two ‘RARPA weeks’ at the end of term during which elements of the Connected Assessment 
model could be implemented. This idea was well received and I was invited to come to another 
staff meeting to show staff how the Connected Assessment model could help them collect 
assessment evidence from their groups for RARPA. Both the Head of mathematics and the lead 
teacher acknowledged that their mathematics classes were heavily examination focussed right 
from the beginning of the year and that the Connected Assessment model would take staff ‘out 
of their comfort zone’.  
At the next staff meeting I shared more of my findings from this research and gave out copies of 
the teacher pack to the mathematics teachers. I also gave an overview of the RARPA process 
and how the Connected Assessment model could support it. I asked the teachers to post their 
responses to a Padlet wall (an online virtual bulletin board) and the results are shown in Table 
37. Teachers’ responses echoed those from the earlier staff meeting; some positive responses 
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to aspects of the Connected Assessment model alongside concerns around pressure for 
standardisation and certification. 
Table 37: Mathematics teachers' responses to the Connected Assessment model 
I am already using… I like the idea of... I am concerned about... 
Posters 
 
I like the idea that different 
learners can do different 
tasks/projects and their 
success could be measured 
by achievement of their 
targets rather than passing a 
certain predetermined 
standard 
 
Level of standardisation with 
less formal methods of 
assessment - exams are more 
standardised 
 
I am already using the 
Padlet for revision by 
posting video clips and past 
exam paper with model 
answers. 
 
The maths investigations 
are really interesting 
 
Perceived value. Will this be 
recognised and if so by whom 
 
Tarsias as summative 
assessment 
 
Could say there are 20 tasks 
and you need to do so many 
of them to ensure coverage 
 
My concern is about learners 
initial idea of gaining a 
qualification and then told to 
do RARPA 
 
 
 
Mixed classes: 
How to balance more 
investigative approaches for 
nonqual course which I value 
highly with the pressure to 
cover content demanded by 
exam windows for learners in 
the same classes. 
 
The Head of mathematics picked up on one aspect of the results I had presented to staff; the 
table of Assessment literacies mentioned by their students in interviews (Table 8). The RARPA 
process requires individual learners to set targets for themselves and it was suggested that 
these assessment literacies could translate into useful targets for some individuals.  For 
example, an individual might have a target on their Individual Learning Plan relating to 
managing a time limit, showing working or careful reading of the question. It was a bit 
disappointing that some of the research results were being seen as a way to support adults to 
pass examinations rather than encouraging this provider to consider alternatives. However, on 
reflection, anything that supports adults to achieve success in mathematics would be a worthy 
outcome. 
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8.7 Conclusion 
In this chapter I outlined the Connected Assessment model of summative assessment for adult 
mathematics and numeracy and presented evidence generated with two groups of adult 
learners.  For each assessment task type, I included examples of learners’ work alongside 
analysis and a summary of strengths and weaknesses. Evidence was mapped to national 
mathematics standards and criteria and the model was evaluated in terms of connections made 
and assessment principles of validity, reliability and efficiency. To conclude this chapter I will 
refer to two of my research questions; 
RQ4:  What alternatives to a timed test could be developed that reflect 
mathematics/numeracy as a social practice, as a collaborative, context dependent 
phenomenon? 
The Connected Assessment model of for adult mathematics was developed as a response to 
perceived disconnects and tensions around summative assessment. Inspired by the view of 
numeracy as a social practice, the model is intended to support adults to draw on their 
numerate practices outside the classroom in completing assessment tasks. The model 
incorporates ideas from adults and teachers who participated in this research such as projects, 
online quizzes and collaborating with other students. The Connected Assessment model also 
aims to eliminate the difficulties some adults have with timed tests such as time pressure, 
anxiety and the need for speed and memorisation. Connected Assessment is intended to 
support their ‘best’ performances from adults. 
RQ5:  What are the strengths and weaknesses of the assessment methods developed? 
The strengths and weaknesses of individual assessment tasks within the model are presented 
in Tables 25 - 31 above. The overall strengths and weaknesses of the Connected Assessment 
model are summarised in Table 38 below. 
The advantage of having several assessment tasks is that the weaknesses of one task can 
often be balanced against the strengths of another. For example, the online quizzes tended to 
cover only one topic and the contexts used may not have related to adults’ particular interests 
and purposes. In contrast the projects undertaken used a range of mathematics and were of 
great personal interest and relevance to the adults who completed them 
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Table 38: Strengths and weaknesses of the Connected Assessment model 
Strengths Weaknesses 
Adults enjoyed this approach to assessment 
and some would prefer it to a timed 
examination 
Technology such as computers and printers 
need to be available and supported (e.g. 
installation of tarsia software) to include full 
range of tasks 
Supported adults to make links to 
mathematics outside the classroom. 
Some adults needed support in making 
these connections 
Validity is high for ‘best performance’ that 
reflects the way problems are solved outside 
the classroom 
Difficult to judge authenticity of work 
produced in collaboration or through use of 
sources like the internet to create puzzle 
questions 
Reliability is enhanced by range of 
assessment methods over a long time period 
Reliability may be low in terms of marking 
for open ended tasks 
Encourages autonomy for example by 
making up your own questions and answers, 
choosing tasks 
Autonomy is hard to develop and some 
people did not move in that direction (for 
example in choosing a task to complete) 
Incorporates literacy through presentation of 
findings in posters, handouts, writing 
questions etc. 
Limited language and literacy proficiency 
made some tasks less accessible. 
Low stakes assessment model very suitable 
for generating RARPA evidence 
Does not currently lead to a qualification 
Learners have a choice of tasks, approaches 
and evidence so if they do not like one 
method they can choose something else. 
Little control over ‘coverage’ of curriculum if 
desired; data tended to come up less often 
This model generated evidence for around 
half of the curriculum at Level 2 without the 
need for restrictions on choice 
Mapping to curriculum is time consuming 
for teacher if this proves necessary (could 
learners do this mapping or tracking 
themselves?) 
Students learned some mathematics – this 
was not just assessment 
Learners tend to choose mathematics they 
are comfortable with; simple numbers 
Allows learners to ‘try stuff out’ and change 
their minds about doing a project 
Learners did not have the skills for some 
investigations without more scaffolding (one 
teacher suggests this is hard to teach given 
focus on exams) 
Encourages collaboration and discussion – 
pair or group work 
With small numbers can be difficult to find a 
partner to work with – others may be in the 
middle of a task when you want to start 
something new 
Exposes misconceptions in an environment 
that supports ‘correction’ of these 
Judging how much support to give learners 
can be difficult given one of the functions of 
the tasks is assessment  
Some teachers liked the assessment 
approaches 
Significant staff development may be 
needed to support teachers to implement 
the model 
 
.
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Chapter 9. Discussion: Beyond a Necessary Evil. 
In this chapter I summarise some of the main findings from this research and discuss some 
implications for policy and practice. In the first section, I discuss the finding that participating 
adults and teachers consider timed tests as a necessary evil. This includes a discussion on 
adults’ motivations for attending mathematics classes, their views on the assessment literacies 
needed for timed tests and teachers’ views on possible alternative assessments.  In the second 
section the strengths and weaknesses of the Connected Assessment model are discussed 
along with how the model could be adapted and improved for development into a qualification. 
The third section discusses the various ways in which the Connected Assessment model might 
be used in the current Adult Education context in England.  
9.1 Necessary Evil 
Most of the adults interviewed stated that their main motivation for attending mathematics 
classes related to the exchange value of a mathematics qualification (usually related to specific 
entry requirements for Higher Education courses). In contrast to previous research (Swain et al, 
2005), there was little sense from these adults that they wanted to study mathematics for its 
own sake or for the satisfaction of succeeding in what is perceived to be a difficult subject. 
However, it is not advisable to generalise from this small sample of adults and suggest that 
there has been a change in attitudes over time and it remains important to acknowledge the 
value of success in the powerful domain of ‘school maths’. Some of the adults expressed 
concern that the mathematics they were being taught did not seem to relate to their daily lives 
and they felt they would have little use for it after the course ended. When given the opportunity 
to reflect on how they used mathematics in their lives outside the classroom, most adults 
enthusiastically gave many examples of their numerate practices that they were able to connect 
with ‘classroom mathematics’. In addition, some adults wanted assessment to reflect their 
numerate practices more clearly and suggested that projects based on their own interests could 
be used as summative assessment and that this would motivate them. This finding reflects the 
theoretical framework of numeracy as a social practice taken in this research.  
It seems then, that most of the adults participating in this research require the high exchange 
value of gaining a mathematics qualification but also find it motivating for the mathematics they 
are learning to have high use value and relate clearly to their lives and purposes. My findings 
also suggest that elements of collaboration and interaction support these adults to learn 
mathematics and these could also be reflected in summative assessment approaches.  
The participating adults and teachers in this research have mixed views on timed tests for 
mathematics.  This is not an unexpected finding for adults given that some previous studies 
suggest that many learners would prefer not to have to take formal tests (Ward and Edwards, 
2002: Appleby and Barton, 2008) while other research suggests that some learners prefer the 
‘one-off’ nature of examinations (Torrance et al, 2005).  Where this research has a new 
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contribution to make is in the inclusion of teachers views and experiences on mathematics 
assessment and the exploration of the attitudes behind both adults’ and teachers’ preferences 
when it comes to assessment. One of the major findings in this research has been that most of 
the adults and teachers participating consider timed tests for mathematics to be a necessary 
evil. Timed tests are perceived as necessary by many of the participating adults mainly because 
they are the only way to gain recognised qualifications that allow progression to further study or 
employment. The adults interviewed seemed to accept timed tests as a ‘norm’ within our society 
that they are resigned to undertaking. In fact some adults were unaware that any alternative 
way of assessing was possible and developed new meanings in this area as part of the 
interview process. However, adults in the focus group were able to make many suggestions for 
alternative assessments during a specific task set for this purpose.  It would be helpful to 
include such a task in a classroom session with any group of adults wanting to explore 
alternative assessments for themselves.  
Around three quarters of the teachers surveyed think that a timed mathematics test is unfair in 
the sense that it does not give everyone the same chance to demonstrate their mathematics 
skills. Adults and teachers alike gave responses suggesting the ways in which timed tests can 
inhibit performance; for example through anxiety, the need for memorisation and the ‘one off’ 
nature of such tests. Using the theoretical framework of numeracy as a social practice, I refer to 
these aspects of performance as assessment literacies and discus them in more detail in the 
next section. This finding on assessment literacies resonates with the large body of research 
showing that anxiety can inhibit performance through negatively impacting the working memory 
(Ashcraft et al, 2007: Connors et al, 2009; Park and Ramirez, 2014). Some adults in this study 
said that time pressure is an important contributor to their mathematics anxiety and test anxiety, 
a result also suggested by Johnston-Wilder and Lee (2010), so it follows that summative 
assessments that do not have a fixed time limit could allow more students to demonstrate what 
they can do.  
It was surprising to me to find that teachers’ views of timed tests seem to be more negative than 
those of the adults in this study. About two thirds of the participating teachers would prefer to be 
able to offer an alternative assessment to their students whereas only one third of adults 
strongly expressed a preference to take an alternative assessment. At first sight this finding 
seems to imply that teachers overestimate the negative impact of timed tests on their students.  
However, on reflection this apparent difference makes sense; these teachers are preparing 
many students for summative assessments as a routine part of their professional role and they 
are likely to come across a minority of students each year for whom they feel a timed test is 
unfair. The responses from teachers do not reveal how many students they feel would benefit 
from an alternative form of assessment, just that they would like to be able to offer this. Perhaps 
adults are more pragmatic about the need for timed tests than teachers; if they are successful 
they will be able to move on whereas for teachers timed tests dominate their working 
landscape.  
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Another explanation for this difference between adults and teachers’ perceptions is that 
teachers may have idealistic views of wanting learners to share motivations for learning 
mathematics for its own sake rather than taking an instrumental40 approach relating to the 
exchange value of a qualification. In addition, teachers may be more aware than students of 
how different their classes could be without the pressure to teach to the test. This pressure to 
teach to the test is sometimes referred to as an example of ‘assessment backwash’ (Elton, 
1987) and is often considered an inevitable consequence of our high stakes examination 
system as discussed in chapter two.  After all, learners need practice in developing test-taking 
techniques and skills that will prepare them for the performance required to be successful in 
examinations. However, the findings from this research hint at the possibility that deep learning 
(i.e. a good understanding of the material beyond memorising facts and methods) may reduce 
the anxiety associated with timed tests for some adults. Ironically, such deep learning is less 
likely to happen if there is too much teaching to the test (Hutchings, 2015). Teaching to the test 
could be said to be supporting adults’ goals and purposes in helping them progress quickly 
towards gaining a mathematics qualification with high exchange value. However, teaching to the 
test is also likely to result in more surface learning and instrumental approaches which this 
research suggests will not mitigate against anxiety affecting performance.  So while teaching to 
the test may improve performance to some degree by improving the assessment literacies 
needed such as showing working, allocating time per question etc, other assessment literacies 
like managing anxiety may be exacerbated by teaching to the test.  
It could be argued that any assessment literacies required to succeed are a source of 
measurement error for assessment as they potentially reduce validity as I argued in previous 
chapters. In this case, teaching these assessment literacies i.e. teaching to the test and 
explicitly teaching examination technique will improve validity for any assessment including 
timed tests. In addition, research evidence from the Higher Education sector suggests that 
improving students’ assessment literacy improves student learning (Rust et al, 2003). The issue 
then, is not the existence of assessment literacies for any given assessment approach – this is 
inevitable. The issue is whether these assessment literacies support the learning of 
mathematics for adults or hinder it and this is discussed in the next section. 
9.1.1 Assessment Literacies 
This research has shed light on adults’ perspectives on some of the assessment literacies 
associated with timed tests. Most of the adults interviewed described at least one assessment 
literacy that they experienced as having a negative impact on their success in timed tests. As 
well as managing the time limit and associated anxiety, these adults described their difficulties 
with memorising methods and formulae and showing their working clearly. The reason that this 
finding is significant is that these assessment literacies are, for the most part, completely distinct 
from what we are attempting to measure, i.e. an individual’s ability to use and apply 
mathematics.  Around half the teachers in the survey said that they spent too long preparing 
 
40 An instrumental approach was described by Skemp as ‘rules without reasons’ whereas a relational approach requires knowing 
both ‘what to do and why’ (Skemp, 1976, p. 20) 
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their students for timed tests, presumably developing these assessment literacies. Some of 
these assessment literacies may be useful skills for an individual that they can apply in other 
settings; for example developing the ability to work under pressure and set out work clearly. 
However, these techniques are not part of what is being assessed and I have presented 
evidence that they are currently acting as a barrier to success in mathematics for some adults.  
There is a call for more democratic assessment approaches in the Higher Education context 
that involve students taking part in making decisions about assessment and improving their own 
assessment literacies. (Smith et al, 2013; Deeley and Bovill, 2017). However, the assessment 
literacies discussed in the Higher Education context seem to have a slightly different emphasis 
from the way I use the term in this thesis. For example, Deeley and Bovill (2017, p 465) include 
‘understanding the language of assessment…investigating marking criteria…and engagement 
in assessment design’ as the assessment literacies they want to support students to improve. 
Thus the emphasis here is more on assessment processes and practices from the viewpoint of 
the institution and teaching staff and how knowledge of these practices can support student 
learning and student achievement. This echoes the fact that, until recently, research on 
assessment literacies related to the literacies required by teachers to plan and carry out 
assessment with their students rather than those needed by students to succeed when being 
assessed (Wiliam, 2015). This in itself suggests who holds the power when it comes to 
assessment: teachers and educational institutions. Students tend to be passive recipients and 
have assessment done to them with little power or autonomy in the situation. 
Thus a contribution to knowledge this thesis makes is to widen the academic debate on 
assessment literacies to include students who are in a Further and Adult education setting (or 
indeed in a school setting) and to acknowledge assessment literacies from the viewpoint of the 
student being assessed. For a timed mathematics test this includes aspects discussed in 
section 6.1 such as managing the time limit/anxiety, memorising methods and formulae, 
showing working and performing well on the day. Some of these assessment literacies might be 
referred to by teachers as merely ‘exam technique’; a term that downplays their significance and 
allows their existence to remain largely unproblematised. This is an example within the domain 
of assessment of how ‘institutional truths…become naturalised as common sense within 
educational policy and practice.’ (Hamilton, 2001). The advantage of taking a social practice 
view of assessment is that this allows us to look at the specific contexts and practices around 
assessment and shine a light on the privileged nature of the assessment literacies needed for 
success and their role in maintaining social inequality. Similarly, this thesis has highlighted the 
potential imposition of privileged mathematical practices such as school mathematics along with 
the need for persistence and a growth mindset in order to succeed in gaining recognised 
mathematics qualifications. However, it could be argued that most adults are choosing to 
engage with these privileged practices in order to achieve their goals and purposes. Baker et al 
suggest that the social practice view; ‘provides different ways of viewing and understanding 
underachievement and could lead to policies that go beyond access and empowerment towards 
transformations of curriculum and pedagogy’ (Baker et al, 2001 p.43). Given the profound 
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influence of assessment on both curriculum and pedagogy, changing assessment approaches 
to include a different set of assessment literacies like those in the Connected Assessment 
model would be an effective start. However, even within the current assessment framework 
more could be done to reduce the barriers to success that some assessment literacies may 
throw up.  For example, allowing more time in examinations for those with mathematics anxiety 
or test anxiety could be considered. Currently ‘reasonable adjustments’ have to be made in 
examinations for those with a disability such as a ‘physical or mental impairment’ that affects 
day to day activities (Joint Council for Qualifications, 2018). Often these candidates are allowed 
25% extra time in examinations so perhaps this extra time could also be awarded to those with 
anxiety relating to mathematics or tests. One could even go further to suggest that any 
disadvantaged student could be allowed more time in examinations as a way of promoting 
equality in society. This could include students from disadvantaged backgrounds of any sort, for 
example those from low income families or those who grew up in care. 
It seems pertinent here to discuss the assessment literacies that are required to be successful 
using the Connected Assessment model. By design some of the negative assessment literacies 
such as the need for memorisation and speed are eliminated in this model. In this sense, 
Connected Assessment could be said to be ‘easier’ than a timed test.  However, I would argue 
that the model requires more autonomy from learners to generate their own project ideas, make 
decisions about the mathematics needed, create their own questions and choose assessment 
tasks and solve problems. In these ways, Connected Assessment could be perceived as more 
difficult than a timed test. My assertion is that these are the right ways for an assessment to be 
challenging as these are skills that go to the heart of what it is to be ‘at home’ with mathematics 
and apply it to solve new problems. Instead of a classroom focus on speed of calculation and 
memorisation of methods and formulae, adults being prepared for Connected Assessment 
could spend this time developing problem solving skills and making links to how mathematics is 
used outside the classroom, completing projects and investigations to practice applying 
mathematics to new situations. In this way adults may start a mathematics course with largely 
extrinsic motivations related to gaining a mathematics qualification but they may also develop 
more intrinsic motivations relating to studying mathematics for enjoyment as a result of the 
course itself. 
9.1.2 Alternative Assessments: Opinions and Views of Teachers 
This research has added the voices and opinions of adult learners and teachers to the debate 
on alternative assessments. In many cases, the perceptions of participating teachers on the 
strengths and weaknesses of these alternatives complements and expands on previous 
research and commentary in this area.  Much of the previous research involving teachers’ 
opinions on summative assessment for mathematics relates to GCSE coursework whereas this 
research encompasses attitudes on a broader range of alternative assessments. Teachers in 
this research had mixed views on GCSE coursework; they acknowledged the potential for 
students to give a better performance under less pressure but were concerned about students 
getting too much help to complete the tasks. Similarly, Mathematics GCSE coursework was 
Chapter 9 Discussion 
 
204 
 
considered problematic by 66% of teachers in a survey mainly due to authenticity issues for 
work completed outside the classroom (QCA, 2005). It is interesting to note that students 
collaborating on the coursework tasks was labelled as ‘collusion’ and seen as a form of cheating 
(ibid, 2005). This research takes a different view by encouraging collaboration as a positive way 
to demonstrate mathematical skills and knowledge that reflects the way mathematics problems 
are often tackled outside the classroom. My own view is that as long as the fact that more than 
one person worked on the task is made clear and acknowledged then no ‘cheating’ has 
occurred. 
Despite the criticisms of coursework, it is worth remembering that it was brought in for valid 
reasons and was seen by some teachers as inclusive and motivating for students who were 
less successful in timed examinations (Gillborn, 2014). Many teachers still support the use of 
coursework as it shares many of the benefits outlined below of authentic assessment such as 
assessing depth rather than breadth (QCA, 2005). Coursework has some clear strengths; 
improved construct validity; potential positive impact on learning such as higher motivation for 
students and the reduction of test anxiety (Crisp, 2009).  
Coursework for GCSE courses was marked by teachers and was therefore a particular example 
of the use of teacher assessment advocated by the Connected Assessment model. When 
teachers mark the work of their own students there is often a tension between their dual roles 
as both examiner and advocate. In addition, pressure for high reliability tends to encourage 
teachers to suggest standardised approaches to presenting coursework which defeats its key 
purpose of encouraging student ownership of genuine, creative mathematical investigation 
(Morgan, 1996).  It seems that most of the difficulties associated with coursework were the 
result of the high stakes regime of which they form a part, creating ‘unmanageable 
contradictions’ for teachers (Oates, 2013, p.2). Mansell describes coursework cheating as ‘a 
widespread corruption of in-class assessment, driven in large part by the demands of hyper-
accountability’ (Mansell, 2007, p.67).   
The Connected Assessment model has some similarities with coursework in that Connected 
Assessment potentially also involves completion of a project or investigation during class time 
over an extended period that is marked by teachers and that counts towards summative 
assessment. However, there are significant differences; in coursework there was a restricted 
choice of investigations prescribed by the Awarding Body so that many learners in the class 
would be attempting the same one. By contrast in the Connected Assessment model learners 
have a free choice of project or investigation as well as a broad range of other tasks. Another 
crucial difference is that in the Connected Assessment model individual adults are encouraged 
to collaborate so the idea of ‘cheating’ through copying other people’s work is unlikely to be an 
issue.  However, the issue of tension for teachers between the roles of advocate and marker 
could remain significant. 
Most of the alternatives to a timed test explored in this research have similar strengths and 
weaknesses. The teachers surveyed feel the alternatives they are familiar with have higher 
validity than timed tests through reduced time pressure, lower anxiety, the promotion of deep 
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understanding and enhanced performance.  These teachers also suggest that alternative 
assessments increase motivation through the ability to tailor assessment to different levels and 
interests and through the promotion of teamwork. However, teachers perceived that these 
alternatives also take up a lot of class time and teacher time and potentially have the reliability 
and authenticity issues discussed above for coursework. It is an important finding in this 
research that, in general, the teachers surveyed were positive about alternative assessments 
despite the weaknesses described; it appears that they felt the strengths outweighed the 
weaknesses overall. This result is strengthened by the fact that only teachers who had direct 
experience of each alternative gave their opinions. It would be an interesting future direction to 
also explore the perceptions of teachers who have not experienced preparing students for any 
form of assessment other than a timed examination 
I suggest that the relevance of the necessary evil finding is the inference that timed tests for 
mathematics are not inclusive and are not suitable for all learners. Timed tests require the 
development of privileged practices such as the assessment literacies described above and 
thus they contribute to maintaining inequality in society. It follows that use of timed tests 
probably underestimates the personal mathematical capabilities of a significant minority of 
young people and adults, placing unnecessary barriers in their way to further study or 
employment. Thus, if we accept that summative assessment in mathematics is required, then it 
is important to explore possibilities for alternatives to timed tests such as the Connected 
Assessment model discussed in the previous chapter. Ideally the assessment literacies required 
for success in such alternatives would relate clearly to assessment criteria. 
9.2 Connected Assessment 
The most important finding from the two pilot cohorts that used the Connected Assessment 
model is that this model produced good evidence that these adults were working at Level 2 for 
mathematics. It is also noteworthy that the evidence produced by adults mapped to around half 
the Assessment statements for Level 2 Functional Mathematics (Ofqual 2011a). This finding is 
important because this shows the potential for the assessment tasks included in the model to 
produce a good range of evidence even when adults were given a free choice of tasks. There 
would be potential to ‘cover’ more of the curriculum if the model were to be adapted. 
Another important aspect of this research is that the Connected Assessment model was 
developed with adult learners a using a participatory methodology. The intention was to 
facilitate, for adults, a shift away from assessment as something that is ‘done to them’ towards a 
more holistic and democratic process involving personal choices and the development of 
autonomous problem solving. The evidence presented in chapter eight shows that the model 
made some progress towards this goal. It is important to acknowledge however that any 
‘partnership’ between teacher and adults in terms of negotiating assessment is still likely to be 
an unequal partnership reflecting the ‘reality that staff usually exercise decision making power in 
relation to assessment’ (Deeley and Bovill, 2017) 
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The strengths and weaknesses of the Connected Assessment model share some common 
ground with those of authentic assessment which involves setting tasks that ‘require the 
application of knowledge or skills in contexts that reflect literacy and numeracy practices within 
the home, work, community, and school’ (Campbell, 2006, p.15). Like Connected Assessment, 
authentic assessment has the advantage that, since assessment tasks are developed by the 
teacher, they can be created to meet the varying needs of individuals or cohorts of students on 
a variety of programmes. In addition, this flexibility allows individual students to choose 
assessment tools that suit them thus reducing any anxiety that might be associated with tests. 
In Canada, where use of authentic assessment seems to be widespread for adult basic 
education, teachers felt that using authentic assessment increased the chances that 
assessment ‘accurately represents the students’ skills’ (ibid, p.18).  
The limitations of authentic assessment relate to the limited scope of any individual authentic 
task and the resulting tendency for them to provide only general rather than specific detail about 
strengths and weaknesses for an individual; ‘Authentic challenges - be they essays, original 
research, or artistic performances - are inherently ambiguous and open-ended’ (Wiggins, 1989, 
p.706). This can make it difficult to map performance to specific levels or criteria or for results to 
be recognised by other institutions. To an extent, the Connected Assessment model mitigates 
this weakness by including a range of different tasks. However, the model shares the issue that 
developing and administering authentic tasks can be time consuming (Campbell, 2006). 
According to Wiggins (1989) the rewards for using authentic assessment are clear; such 
assessment more closely reflects use of knowledge and skills outside the classroom 
environment41; a dialogue between student and assessor becomes possible allowing for 
clarification exchanges42; students have an element of choice and negotiation in assessment; 
assessment promotes deep understanding rather than short term recall; there is no reliance on 
arbitrary time limits; assessments can include a balance of individual and group achievement 
and finally, assessment is designed to bring out strengths rather than accurately measure 
weaknesses. All these strengths are reflected in the findings from the Connected Assessment 
pilots presented in chapter eight. An additional strength of the model is the inclusion of a 
broader range of literacies than a traditional examination. The model allows adults to 
demonstrate their knowledge and skills though speaking and listening as well as reading and 
writing. Thus the Connected Assessment model could be more inclusive for adults with limited 
literacy or language development and those whose first language is not English.  
9.2.1 How does Connected Assessment differ from other alternative 
approaches? 
As I discussed in section 2.5 when reviewing assessments used for adults in other countries, 
most alternative approaches to assessment for adult mathematics are based on a continuous 
assessment model where learners collect evidence of achievement as they progress through 
 
41 Enhancing validity 
42 Enhancing reliability 
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their course of study, perhaps building a portfolio of completed tasks. Sometimes this is done 
through an online learning platform such as those in Germany and New Zealand and 
sometimes though written tasks like the literacy programme in South Africa. The weakness of 
these approaches is that they may encourage a conceptualisation of mathematics for both 
learners and teachers as separate topics that can be mastered, tested and then forgotten. 
Tasks set partway through the programme of study cannot require knowledge of the full 
mathematics curriculum as this has not been taught yet. Thus these tasks tend to be limited in 
scope and perhaps less realistic in order to keep the content to a limited range of mathematics. 
The Connected Assessment model on the other hand takes place at the end of a period of 
study and therefore allows learners to draw on a wider range of mathematics when solving 
problems and generating assessment evidence. This requires different skills from learners in 
order to succeed; they not only need to be familiar with a broad range of mathematics but also 
need to decide which mathematics to use for their chosen assessment tasks. No current 
mathematics assessment available to adults in England includes any aspect of negotiation or a 
wide choice of assessment tasks and this is another significant difference that the Connected 
Assessment model offers. 
An important aspect of the Connected Assessment model is that it includes some advantages of 
assessment intended for formative purposes while maintaining the strengths outlined above of 
applying a full range of mathematics to assessment tasks. Evidence from the Higher Education 
sector suggests that teachers working in partnership with students to develop assessment tasks 
enhances assessment for learning (i.e. formative assessment) (Deeley and Bovill, 2017). Given 
that Connected Assessment involves just this kind of partnership this benefit is likely to follow 
from using the model. The key advantage of formative assessment is that it includes the 
opportunity to provide immediate feedback both during and after assessment tasks; feedback 
that can promote learning (Black and Wiliam, 1998a and 1998b). As discussed in chapter eight, 
some teaching and learning took place during the two trials of Connected Assessment with the 
advantage that a adults perceived a need for this teaching and learning as it arose directly from 
the assessment tasks they were engaged in. In addition, formative assessment is associated 
with deep rather than surface learning (Harlen and James, 1997), a characteristic associated by 
the teachers surveyed with alternative assessments in general. 
 
9.2.2 Can Connected Assessment Lead to a Qualification? 
As discussed in the introduction, I decided to put the issue of certification to one side when 
undertaking this research to freely explore other possibilities to timed examinations. However, 
one of the first questions I was asked when presenting my findings to teachers was ‘will this 
lead to a qualification?’ Other teachers seemed to dismiss the model as it clearly did not lead to 
a qualification in its current form and was therefore not deemed worthy of attention. I was aware 
when starting this research that the current climate within education including funding regimes 
strongly emphasises the achievement of qualifications. In addition, this research has highlighted 
how important high exchange value is to many adults. I also suggest that this research has 
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demonstrated the potential of the Connected Assessment model to have high use value for 
adults. The question then arises; ‘Can the model be developed into a qualification so that it has 
both high use value and high exchange value?’  I acknowledge that it is a significant weakness 
of the Connected Assessment model as it currently stands that it does not lead to a qualification 
and it is this issue to which I now turn. 
Following evaluation of the two pilot cohorts, several weaknesses of the model were identified 
and, for certification purposes, it is important to consider how each of these aspects could be 
improved. One weakness of the model, common to alternative assessment in general, is that of 
authenticity: ensuring that the evidence presented accurately represents the skills of an 
individual. Authenticity could be compromised when students collaborate on tasks or if they 
receive too much support. The Connected Assessment model could improve the authenticity of 
evidence produced by ensuring that students only collaborate on a proportion of tasks. For 
tasks involving collaboration students could be asked to complete a separate write up and 
presentation of the task and have a one to one discussion with the teacher to check for 
individual understanding. For certification purposes it may be necessary for teachers to record 
how much support was given to complete tasks.  
A second issue with Connected Assessment is the perceived low reliability of teachers marking 
student work, particularly for open ended tasks such as project work. Teacher Assessment 
involves teachers systematically gathering information and evidence about the progress and 
learning of their students. The Assessment Reform Group (ARG)43 argued for greater use of 
teacher assessment in schools as a way of minimising the negative consequences of 
summative assessment (ARG, nd). Advantages of teacher assessment include potentially 
higher validity through a wider range of assessment tools that can assess broader outcomes 
than a timed exam. However, public confidence in teacher assessment can be low and the 
moderation needed to ensure reliability can be time consuming (ibid). Unfortunately, use of 
teacher assessments ‘is limited by fears about their reliability and validity by a public who are 
ignorant of the limitations of the tests that they trust instead’ (Black and Wiliam, 2007, p.38). A 
report commissioned by Ofqual includes the following observation; ‘Less than perfect reliability 
is a fact of any assessment system, but public understanding and tolerance of this fact might be 
thwarted by negative media coverage. Imperfect examinations do not create good news stories.’ 
(Baird et al, 2011, p.4). Some observers recognise that teachers themselves do not always 
have confidence in their own ability to summatively assess their students (Black et al, 2010) and 
this could be a significant barrier to introducing more summative teacher assessment. However, 
other stakeholders suggest a vision for assessment where teacher assessment ‘contributes 
substantially to students’ results’ (Bassett, 2015). Morgan and Watson (2002) suggest that 
teachers are not reliable when marking assessment tasks such as coursework. They may be 
biased, apply standards inconsistently, lack awareness of how inequity could arise or the tasks 
themselves could be poorly designed by not reflecting the full range of achievement or perhaps 
 
43 The Assessment Reform Group ran from 1989 – 2010 and was a voluntary group of researchers studying the implications of 
assessment policy and practice. See http://www.nuffieldfoundation.org/assessment-reform-group 
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being too context specific.  There is a claim that ‘teachers mix judgements of students’ 
attainment of intended learning outcomes with judgements of students’ effort, work habits and 
other ‘academic enabler’ traits’ (Brookhart, 2013, p.84).  However, it can also be argued that 
this knowledge of individual students could result in high validity for assessments that 
incorporate it. Mansell (2007) suggests that the current hyper accountability system has 
transferred trust from teachers to government, a situation where use of teacher assessment 
seems unlikely to be sanctioned.  However, several countries and states have successfully set 
up systems of summative assessment that involve teachers’ making judgements on students’ 
work so, clearly, it is possible (Black et al, 2010). The Connected Assessment model could 
improve reliability through use of clear assessment criteria and marking rubrics, through training 
and supporting teachers and through rigorous moderation of marked work.  All of these aspects 
would be required in order to use Connected Assessment for a qualification. 
The third weakness identified from the Connected Assessment pilot was that a few adults found 
it difficult to work autonomously in the way envisaged and relied on the teacher for direction. My 
own view is that this would be less of an issue if a cohort of adults was taught from the 
beginning of the academic year with a view to being assessed using the Connected 
Assessment model.  There is some evidence to support this assertion from research carried out 
in schools using a problem based approach which was found to promote autonomous working 
(Boaler and Selling, 2017). More open ended tasks, investigations and projects could be 
modelled and introduced from an earlier point in the year and adults could be collecting ideas 
for summative assessment as they went along. Indeed, I see this as one of the key strengths of 
the model that the inevitable assessment backwash into class teaching would be of positive 
benefit to learners; encouraging and supporting autonomous working as an integral part of 
learning mathematics. Including peer and self-assessment routinely in class and during 
summative assessment would also promote independence from the teacher. It is rare to find 
elements of self-assessment or peer assessment within a summative assessment regime.  This 
is probably largely due to the perceived low validity and reliability of such assessments when 
used for summative purposes. It would not be considered valid to rely solely on a person’s own 
views of their mathematics skills and abilities or the views of a peer when considering 
certification for example. However, self and peer assessment are often used less formally 
during classroom activities as part of formative assessment and my own view is that they could 
have a useful part to play in the Connected Assessment model. For example, during the pilot 
study, adults tried out each other’s tarsia puzzles as a form of peer assessment. It would also 
be valuable for adults to discuss their project work with each other to generate ideas for further 
exploration.  In terms of self-assessment, the model lends itself to adults developing skills in 
mapping their work to assessment criteria. It is useful for adults to be able to say what 
mathematics they feel they have used to complete a particular task. To me the fact that some of 
the adults interviewed wanted third party confirmation of their mathematics skills is symptomatic 
of the effect that high stakes testing can have on classroom culture; some students do not feel 
confident in judging their own abilities, marking their own work or self-assessing.  They may be 
doing well in class but they know they will ultimately be judged, not by whether they can apply 
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their skills to their own lives and purposes outside the classroom but whether they can succeed 
in the ‘ultimate assessment’ of a timed test. I am aware that ‘finding ways of validating learners’ 
self-awareness of learning gain presents a major challenge’ (Ward and Edwards, 2002, p.42) 
but it is important to attempt to do so. 
A significant weakness of Connected Assessment that needs to be discussed here is that of 
‘curriculum coverage’ which would certainly be required for a funded full Level 1 or Level 2 
qualification in Mathematics (ESFA, 2018b). All current regulated qualifications for adult 
mathematics and numeracy are based on the Functional Mathematics criteria (Ofqual 2011a) or 
the Adult Numeracy Core Curriculum (DfEE 2001a). As the Connected Assessment model 
stands, there is little control over coverage of the curriculum since adults have a free choice of 
tasks. However, there is potential to adapt the model to address this issue, for example by 
introducing a tracking sheet for each student that records how each task could be mapped to 
assessment criteria. As discussed in the previous paragraph, to an extent this could be done by 
adults themselves as self-assessment. To me, this issue relates to the aim of developing 
autonomous learners. The Connected Assessment model aims to share the responsibility for 
summative assessment more equally between learners and the teacher: the model starts by 
asking adults how they think they can show the mathematics they can do. Part of this sharing of 
responsibility involves encouraging adults to look at completed tasks and projects and think of 
ways to explore them further and more deeply. This may well result in other areas of 
mathematics coming into play and would support making connections between topics. Another 
way to expand curriculum coverage is to give adults a more restricted choice of tasks – perhaps 
choosing one or two from each group where groups have been set up to reflect certain 
curriculum areas. Using online tasks within the Connected Assessment model has the potential 
to fill in any gaps as typically these online tasks are much more focussed on specific curriculum 
areas. In order to assess the whole curriculum adults could use one of the free platforms set up 
to help adults improve their mathematics. One example is the Maths Everywhere App44 that can 
be downloaded free of charge to hand held devices or used on a laptop or Personal Computer. 
The app guides learners through tutorials, practice and ‘tests’ and they can be awarded 
‘badges’ for success that map to Functional Mathematics levels. Other recent additions to online 
learning are the National Numeracy Challenge 
(https://www.nnchallenge.org.uk/home/index.html) which provides tutorials and assessment 
online for mathematics/numeracy up to Level 2 and Citizen Maths which provides support for 
adults working at Level 2 (https://www.citizenmaths.com). These platforms could be used as 
part of the Connected Assessment model to enhance curriculum coverage.  Adults could 
complete a unit or online ‘test’ for a particular topic if they chose to.  This could also serve to 
provide additional evidence where adults have worked collaboratively and there may be 
authenticity concerns as discussed above.  However, this could be seen as merely swapping 
one ‘test’ for another and may not appeal to some students. In addition, this would require 
 
44 Funded by BIS and developed by Bolton College, Modern English and NIACE in 2013 and listed as an ‘Effective literacy 
programme’ by UNESCO http://www.unesco.org/uil/litbase/?menu=9&programme=174 (accessed 9/8/16) 
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access to computers during the summative assessment period which may be unrealistic for 
some providers of adult education. 
Teachers surveyed in this research perceived that alternative assessment takes up too much 
teacher time and class time and this concern was also raised about Connected Assessment by 
a few teachers from the adult education provider that I worked with in this research. The two 
pilot cohorts took twelve and a half and fifteen hours of class time respectively over five/six 
weeks. Realistically, I suggest that some teachers spend much longer than this in specific exam 
preparation such as mock examinations, completing past papers and revision of key material. 
For example, one teacher suggests that ‘several weeks of teaching time’ are lost due to 
students sitting mock GCSE examinations (Amass, 2018, np.). In addition, research 
commissioned by the National Union of Teachers suggested that ‘there has been a narrowing of 
pedagogy resulting from the focus on test preparation’ (Hutchings, 2015, p.46). In my 
experience most classes would spend the final few weeks/sessions before the test on test 
preparation so the Connected Assessment model could take place during these weeks and 
would not therefore result in a reduction in teaching time over the course of an academic year. 
In terms of taking up too much teacher time, the Connected Assessment model does not 
require the preparation of many materials but it would require significant attention from teachers 
during the assessment period to tracking students’ progress and mapping to assessment 
criteria.  However, I would anticipate that much of this work would be completed during class 
time as adults complete tasks. Where additional time would be needed compared to adults 
taking an external examination would be for moderation of marked work and completion of 
paperwork for the relevant awarding body for certification. This requirement would be similar to 
the processes already in place for existing Certificates and Awards for mathematics discussed 
in Appendix 1 so it is clearly feasible and not an unreasonable thing to ask teachers to do (see 
for example Gateway Qualifications, 2016 and NOCN, 2017). 
9.3 Connected Assessment and the Current Qualifications 
Framework 
9.3.1 Existing Options for Using Connected Assessment 
Current qualification options for adult mathematics are limited to either summative timed tests 
that lead to a fully recognised qualification or bite sized continuous assessments on small 
chunks of mathematics that can build to an Award or Certificate (see Appendix 1).  As I 
discussed above, the disadvantage of the continuous assessment approach of these smaller 
qualifications is the potential atomisation of mathematics into discrete ‘topics’ and the lack of 
opportunity to demonstrate applying a range of mathematics to problem solving. Some of these 
Awards and Certificates have the advantage of incorporating more inclusive assessment 
approaches than timed tests but they are positioned by the government as stepping stones to 
the valued qualifications of Functional Mathematics and GCSE mathematics and are not usually 
recognised by employers or providers of Further or Higher education. The following extract from 
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the most recent funding guidance makes this clear; ‘You must not enrol individuals on 
qualifications, which are not necessary for progressing towards a GCSE or Functional Skill level 
2.’ (ESFA, 2018a, p.27). In this research I highlight the benefits of a model of summative 
assessment that uses alternative assessment approaches; something that has the benefits of 
summative assessment (drawing on all topics) without the drawbacks associated with timed 
tests.  As discussed in the preceding section, I suggest that Connected Assessment has the 
potential to be adapted and developed into a full mathematics qualification at Level 1 or Level 2.  
I turn now to a discussion of how this could be achieved. 
Qualifications in England are regulated by the Office of Qualifications and Examinations 
Regulation (Ofqual), a non-ministerial government department. Although qualifications do not 
necessarily need to be regulated by Ofqual, public funding for adult mathematics is only 
available for regulated qualifications on the approved list (ESFA, 2018a). Regulated 
qualifications can only be offered by an approved awarding organisation though an application 
process that meets all the criteria (Ofqual, 2011b). At the time of writing (November 2018) the 
only qualifications on the approved list for funding are the various Awards and Certificates 
mentioned above, Functional Mathematics and GCSE mathematics. The funding agency makes 
it clear that ‘Apart from any newly regulated GCSEs or Functional Skills, we will not add other 
qualifications to the list during 2018 to 2019.’ (ESFA, 2018b, np.).  
It is useful therefore to look at existing qualifications on the approved funding list that share 
common ground with the Connected Assessment model to gauge how likely it is that this model 
would be accepted by Ofqual as a valid way to asses. One such example is the suite of 
mathematics qualifications from Entry 1 to Level 2 offered by the awarding body Gateway 
Qualifications; (Gateway Qualifications, 2017). The qualifications consist of small Awards in 
Mathematics worth two or three credits that are certified individually. If a candidate achieves a 
certain number and combination of these Awards they can then gain a Certificate in 
Mathematics at the relevant level (ibid). What sets these qualifications apart from those of other 
awarding bodies is that assessment is through a negotiated portfolio that has a lot in common 
with the Connected Assessment model as seen in this extract from the guidance document; 
Effective planning for assessment by the learner and their assessor is essential if the 
learner is to succeed within an appropriate timescale. The purpose of assessment 
planning is to help learners identify how and when they will provide the evidence 
required to demonstrate their competence. Planning should be a joint activity between 
the learner and assessor and should include:  
• agreements about the learning activities to be created/used in the learning programme  
• an outline of the settings in the programme which prove the most appropriate contexts 
for assessment  
• identifying assessment opportunities in other settings or subject areas  
• the method of assessment that will be undertaken  
• the type of evidence to be collected and how to reference it  
• identifying others who need to be informed of or involved in the planned assessment  
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• opportunities to review each assessment.     (Gateway Qualifications, 2016, p.12) 
These qualifications from gateway are clearly conceived of as a continuous assessment model 
so that adults can be assessed throughout their course of study on small sections of the 
curriculum; potentially an atomised approach as discussed above. However, the guidance 
makes it clear that ‘holistic’ assessment is encouraged across ‘clusters of units’ (ibid, p.13).  A 
tracking document is used to record where each assessment criteria has been met and this has 
to be done ‘on more than one occasion in different contexts’ (ibid, p.15). It seems feasible to me 
that the Connected Assessment model could be used to support adults to achieve some of the 
Unit Awards or even perhaps the full Certificate in Mathematics using a summative assessment 
approach rather than the continuous model intended by the awarding body. However, as 
mentioned at the start of this section, at present these qualifications are not generally 
recognised for entry to further study.  
A second option for using the Connected Assessment model under current funding 
arrangements is to use the RARPA framework. RARPA is a six stage process for tracking 
progress and achievement for adults in unregulated learning (Learning and Work Institute, 
2017). Step five involves an end assessment with the requirements to provide evidence of 
learning that has taken place. As discussed in chapter eight, the adult education provider 
involved in this research is considering using some of the approaches from the Connected 
Assessment model to provide RARPA evidence for adult mathematics so this is clearly a 
realistic way to use the assessment model.  
There is a danger that providers of adult education are using the RARPA approach to gain 
additional funding for adults who are attending mathematics classes that lead to qualifications 
such as Functional Mathematics. While this is an understandable response to the need for 
funding for those adults who may not be successful in the final examination, in my view this is 
not consistent with the ethos behind RARPA.  
The RARPA approach is a flexible learner-centred approach which enables learners to 
take charge of their learning. 
RARPA raises learners’ awareness of the learning process, builds their confidence and 
encourages enthusiasm by using a more engaging manner of reaching personal goals.  
A learner-focused system of recognizing both anticipated and unanticipated learning 
outcomes arising from non-accredited programmes   
(NIACE 2005b, p.4/5) 
The extracts above are from a guidance document illustrate the intended purpose for RARPA;. 
These extracts imply to me, that RARPA should be used to support adults with their own 
learning goals for mathematics in non-accredited programmes. I am not convinced that this is 
likely to happen within a class planning to take a formal test during the year. As I discussed 
earlier, assessment backwash is likely to affect classroom pedagogy in these classes and 
include teaching the assessment literacies required for success in such tests. I suggest that the 
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learning experience of adults in such classes is likely to be markedly different from those 
attending genuinely non-accredited sessions. 
9.3.2 Models for Developing a New Qualification using Connected Assessment 
In this section I give two examples of qualifications that already exist that could be used as a 
template to model the development of a new qualification for adult mathematics based on the 
Connected Assessment model. Neither of the two qualifications discussed below are currently 
funded for adult mathematics learners.  
The first qualification that has potential to act as a model for developing a new qualification is 
the BTEC Award in Mathematical Applications offered by the awarding body Pearson at Level 1 
and Level 2 (Pearson, 2017).   These qualifications aim to enable learners to ‘develop their 
skills in the mathematical applications associated with vocational roles’ (ibid, np) and are 
currently funded for the sixteen to nineteen age group. The term ‘vocational’ here would seem 
to indicate that this qualification is not appropriate for adults attending discrete mathematics 
classes.  However, a closer inspection of the specification reveals that the assessment criteria 
are written in a very generic way so as to include any context in which mathematics is applied.  
For example, the assessment criteria for Unit one at Level two reads; 
UNIT 1: APPLICATIONS OF NUMBER, STATISTICS AND PROBABILITY IN 
VOCATIONAL ROLES.  Learning outcomes  
On completion of this unit a learner should:  
1 be able to use number to solve problems in real life contexts  
2 be able to use probability to compare predicted outcomes in real-life situations  
3 be able to use statistical techniques in real-life situations 
          Ibid, p.58 
Assignments are created by centres and they are encouraged to develop a range of 
assessment evidence for each learner that is presented in a portfolio. Assignments are marked 
by teachers as Pass, Merit or Distinction using a simple grading rubric. Although this 
qualification is clearly aimed at learners on vocational courses, the use of the phrase ‘real life 
contexts’ throughout the units could make this qualification an appropriate template for 
developing a new qualification for adults and the Connected Assessment model appears to be a 
good fit for the general approach taken.   
The second framework that has potential for using the Connected Assessment model is a 
category of qualifications called ‘Project qualifications’ (Ofqual, 2017b).  These qualifications are 
broad in scope as illustrated by the list of potential outcomes for learners; 
• a report with findings from an investigation or study  
• a dissertation  
• an artefact, and/or  
• a performance (ibid, p.46) 
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The requirements for achieving the qualification are that learners choose a project with a clear 
outcome in negotiation with their tutor, produce a plan for achieving the outcome, complete the 
project and then ‘share the outcome of the project including a review of their own learning with 
others…’  (ibid, p.48).  The four weighted Assessment objectives relate to managing the project, 
use of resources, completing the project and reviewing. Projects must be given a numerical 
mark (maximum mark at least 30) and a resultant grade awarded. Given the popularity of 
project work during the pilot cohorts using Connected Assessment, developing a project based 
qualification for adult mathematics could be a possibility.  
For a new qualification to be developed, an awarding body would need to be persuaded that 
there is a demand for such a qualification. Part of applying for recognition of a new qualification 
with Ofqual is demonstrating that there is a need for it (Ofqual, 2011b). It is unlikely that there 
would be any demand for such a new qualification unless it was included on the list of 
qualifications approved for adult funding. As discussed above, there is no intention to add to the 
list in the near future.  
In summary there appear to be four options for using the Connected Assessment model with 
adult learners; 
• Use the model for achieving current qualifications such as the Gateway 
Awards/Certificates  
• Use the model for uncertified learning using the RARPA approach for funding courses. 
• Use the model for informal learning or to develop an unregulated qualification and find 
funding sources other than public money. 
• Persuade an awarding body to develop a new qualification for adult mathematics, 
perhaps as a Project Qualification or a qualification using a similar framework to the 
BTEC Award in Mathematical Applications. 
The first two of these options seem to me to be the most realistic ways forward for using 
Connected Assessment under current conditions. The last option would require certain changes 
to take place. Firstly, the government would need to change direction and encourage the 
development of a broader range of summative assessment methods for full adult mathematics 
qualifications including alternatives to a timed test.  Secondly, any qualifications developed that 
include alternative assessment approaches would need to be included in the list of funded 
qualifications. Finally, any qualifications developed would need to be recognised by 
gatekeepers such as employers and providers of Further and Higher education. I would strongly 
advocate all of these changes but they seem unlikely to happen in the near future. 
9.4 Possible Ways Forward 
Many commentators have suggested breaking the link between examination results and 
accountability measures for schools and colleges (for example Ellison, 2017; Mansell, 2007; 
Assessment Reform Group, nd; Boud, 2002; Lavendar et al, 2004) The most common 
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suggestion is to assess small samples of students using specifically designed assessments as 
a way of ‘measuring’ attainment of students over time and comparing to previous cohorts. 
These measures would not have consequences for individual schools/colleges and would 
therefore be comparatively ‘low stakes’. If schools and colleges were not held externally 
accountable for the examination results of individual students, there would no longer be 
pressure to ‘teach to the test’ and perhaps alternatives to timed examinations such as the 
Connected Assessment model would be developed as the only interests being served would be 
those of the student. If less damaging ways were found to meet external accountability needs 
this would encourage collaboration rather than competition between educational institutions. 
Research suggests that those nations who have based educational reform on test-based 
accountability are now experiencing stagnation or even a decline in student learning while 
others such as Finland, Slovenia and Estonia have benefitted from a more cooperative 
approach (Sahlberg, 2010). Su (2015, p.16) suggests ‘lifelong learning assessment is not so 
much the assessment of how much fixed knowledge learners possess. Rather, it is the 
assessment of learners’ ability to reconstruct knowledge and engage with change’. Su proposes 
a multi- faceted, holistic approach to assessment that includes qualitative tracking of individual 
progress (ibid). To improve the validity of high stakes assessments, a broader range of 
evidence is required that draws on a variety of task types and goes beyond the ‘controlled 
conditions of formal testing’ (Black et al, 2012, p.10). In practice, this will require some tasks to 
be assessed by teachers and this will necessitate a ‘sustained effort’ to develop the 
standardising processes required (ibid). 
9.5 Conclusion 
Current summative assessments for adult mathematics often involve a timed test. This research 
has contributed to the debate on assessment by listening to the voices of adult learners and 
teachers about their experiences of timed tests and their ideas for and opinions of alternatives. 
The implication of listening to these voices and acting on what they are telling us is that the 
‘necessary evil’ of timed tests needs to be reviewed by policy makers and alternative modes of 
assessment seriously considered. This could facilitate a rebalancing of power relations in adult 
education towards more democratic and inclusive approaches to curricula and assessment. 
Policy makers could develop new accountability measures for adult education providers that 
focus more on participation than achievement of qualifications.  This would lower the stakes for 
qualifications such as GCSE mathematics and Functional Mathematics and allow providers to 
give adults a more genuine choice about what they want to study and how/whether they want to 
be assessed. 
Even within the current qualifications and funding framework, providers of adult education could 
be doing more to offer a choice of summative assessment methods and trying to mitigate 
against backwash from timed tests in classroom activities.  All providers could consider offering 
genuine alternative provision for adults who do not want to take an examination. What I mean 
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by this is separate classes for those who are taking a non-qualification route so that they do not 
experience teaching to a test that they are not going to take. These classes could be funded 
though RARPA. Teachers who do not feel that a timed test is appropriate for all their adult 
students could research alternative assessments available through current funding streams and 
suggest these to managers.  They could also resist teaching to the test to the exclusion of more 
open ended, exploratory tasks that relate to adults’ numerate practices. 
The Connected Assessment model developed in this research in collaboration with adult 
learners is a starting point for developing a viable alternative assessment that has both high use 
value and, if it could be developed into a qualification, high exchange value. Implementing such 
a model would be likely to have positive effects on classroom teaching by encouraging the 
development of a different and more desirable set of assessment literacies more closely related 
to the problem solving in unfamiliar situations that is part of daily life. In addition, the model has 
the potential to be more inclusive by encompassing a broader range of literacies than a timed 
test and reducing barriers such as anxiety. 
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Chapter 10. Reflection 
10.1 Summary  
This research has attempted to demonstrate the viability and importance of a summative 
assessment model for adult mathematics that does not consist of a test under examination 
conditions.  I was prompted to explore this area by my own observations of the negative 
assessment backwash resulting from high stakes timed tests such as the narrowing of both 
curricula and the range of pedagogical approaches used. Where such narrowing occurs it 
directly affects my professional role as a teacher educator; making it more difficult to support 
trainee mathematics teachers to develop a range of active learning approaches. Using a wide 
range of teaching and assessment approaches is vital in the post-compulsory setting to support 
adults and young people who may think of themselves as having previously ‘failed’ in 
mathematics.  
I set out to answer the following research questions; 
RQ1:  What attitudes towards a timed mathematics test do adult learners and teachers 
have? What reasons can be found for these attitudes? 
RQ2:   Do adult learners have a fixed or growth mindset about learning mathematics? What 
reasons can be found for these attitudes? 
RQ3:  What are the perceived strengths and weaknesses of different summative 
assessment approaches for mathematics? 
RQ4:  What alternatives to a timed test could be developed that reflect 
mathematics/numeracy as a social practice, as a collaborative, context dependent 
phenomenon? 
RQ5:  What are the strengths and weaknesses of the assessment methods developed? 
Attitudes towards timed tests from the adults interviewed were mixed and were viewed by many 
adults and teachers as a ‘necessary evil’. Some adults described clearly how having a time limit 
caused them to feel pressure and anxiety that inhibited their performance in timed tests. 
However, most of the adults interviewed needed to pass a mathematics examination in order to 
go on to further study. In this sense, timed tests were viewed positively as the only way to gain 
a recognised qualification that had high exchange value. However, I argue that this gatekeeping 
role results in the imposition on learners of privileged practices such as school maths and the 
assessment literacies needed to succeed in a timed test. 
Most of the adults interviewed showed attributes of a growth mindset and demonstrated 
considerable persistence in their mathematics education. It appeared that some adults had 
developed a growth mindset as adults despite having rather negative experiences at school. 
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What was less clear from the interview data was the reasons behind the mindset and 
persistence of these adults thus RQ2 has only been partially addressed in this thesis. Given that 
the main motivation for the adults interviewed was to gain a mathematics qualification, I suggest 
that persistence and a growth mindset may also be imposed on adults to a certain extent.  Many 
adults described their experience of adult education as more positive than their school 
education, explaining the importance of positive relationships with the teacher and their peers to 
their success as learners.  
In general, the teachers surveyed were positive about the alternative assessments they had 
experience of, suggesting that these were less stressful for students, could lead to an improved 
assessment performance and deeper understanding of the material in some cases. 
Weaknesses mentioned for alternative assessments related to issues around authenticity of the 
work produced and taking up too much class time and teacher time. Some teachers surveyed 
were also concerned about low reliability for the open and non-standardised tasks that can be 
part of alternative assessment approaches. 
This research has presented Connected Assessment, a summative model of assessment for 
adult mathematics developed with adult learners. The model was developed as a possible way 
forward for assessing adult mathematics that would eliminate or minimise the negative aspects 
of timed tests discussed above. The model aims to support ‘best’ performance for adults.  
The Connected Assessment model was successful in many ways. The model provided good 
evidence that adults were working towards Level 2 and most adults were able to draw on their 
numerate practices outside the classroom to create their own assessment tasks and projects. 
The model encouraged autonomy and choice for adult learners and incorporated a broader 
range of literacies than a timed test such as speaking and listening and digital literacies as well 
as reading and writing. In addition adults were able to collaborate on the assessment tasks; an 
element that was mentioned in the interviews as supporting learning for many adults.  
One of the weaknesses of the Connected Assessment model is that it does not lead to a 
qualification in its current form and thus has low exchange value for adults.  However, I have 
shown how the Connected Assessment model could be adapted and improved; for example by 
using moderation and marking rubrics, having a limit on how many tasks could be carried out 
collaboratively and mapping to assessment criteria to enable more complete coverage. 
Amendments like these would be a likely requirement if the model could be developed into a full 
Level 1 or Level 2 qualification. Although I suggest that the Connected Assessment model has 
the potential to be developed into a full qualification, this would require a significant change of 
direction in government policy. 
10.2 Reflection 
Undertaking research of this scale has been a challenging but rewarding experience for me. I 
have been surprised by how the emphasis and focus of the research has changed throughout 
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the process and am aware of how each decision I have taken has influenced the final outcomes 
and findings. In the same way that summative assessment does not ‘reveal’ an individual’s skill 
level like unearthing a buried secret, I do not claim to be presenting ‘the truth’ in this research. 
Rather, the participants and I have co created data and findings within the limits of my chosen 
research questions, methodology and analytical approaches. 
I have attempted throughout to balance my own research agenda with the needs and wishes of 
the participants. For example, it quickly became clear to me during the interviews that, while I 
had specific questions I wanted adults to answer, they also had things they wanted to tell me 
about their broader experiences of learning mathematics. Thus the thirteen interviews 
generated considerable data that was not directly related to the thesis arguments and I had to 
decide what to include and what to leave out. It is clear to me that this same interview data 
could be usefully analysed using a different focus to shed light on other aspects of learning 
mathematics such as barriers to learning.  
Inevitably, when analysing the data, I thought of different questions that I could have asked that 
might have given greater insights.  For example, it would have been interesting to ask adults 
how they prepare for timed tests and how they manage any associated anxiety both beforehand 
and during the test itself. In general, the closed questions I asked in the interviews were of 
limited value without a follow up question asking for an explanation and this is one of the many 
useful insights I can take forward into any future research I undertake. There are always 
choices to be made in the research process and one can only speculate about the ‘road not 
taken’ (Frost, 2013). For example, the findings from this research might have been different if I 
had asked all the teachers surveyed their opinions about alternative assessments rather than 
just asking those with experience of these. Similarly, the outcomes of the Making Connections 
course might have yielded different insights if I had involved the adults who were interviewed 
rather than recruiting a new group of learners. It would also, perhaps, have been of value to 
interview some of the adults who took part in the Making Connections courses to elicit more in 
depth feedback on the approaches used.  
The interview data did not shed as much light on the reasons for the mindset and persistence 
shown by these adults as I had expected. From my literature review it was clear that there has 
been considerable attention given to mindset and persistence in the field of mathematics 
recently (for example Boaler, 2013; Johnston-Wilder et al, 2014). This included the suggestion 
that too much testing can inhibit the development of a positive attitude towards learning 
mathematics and a growth mindset (Boaler, 2014a). Given that timed tests are at the heart of 
this thesis I therefore felt it was important to include mindset as a current and ‘fashionable’ 
aspect of learning mathematics. However, the interview data did not seem to support a link 
between mindset and formal timed testing for mathematics so this aspect became less relevant 
to the central arguments presented here. Further insights may have been gained through more 
specific and directed questions in the interviews on why these adults showed traits of a growth 
mindset. Another possible avenue to explore in the future might be to assess mindset before 
and after using an alternative assessment model such as Connected Assessment. 
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I found keeping a research journal to be an invaluable tool for both immediate recording of 
events and for capturing my critical and reflective thinking. I have read and re-read parts of the 
journal both to inform analysis where a reminder of details was needed and to take up analysis 
again after a gap of several months in some cases. The journal is another kind of data that this 
research has generated; a reflexive account of my research quest with all its twists and turns. 
One of the most positive aspects of this research for me was being in a classroom with adult 
learners again; talking about their lives, hearing their stories and doing some mathematics with 
them. Teachers witness and treasure breakthrough moments for individual learners and this 
research has had several of these that have stayed with me. The first was during one of the 
interviews when Shafiqa suddenly understood what I was proposing in terms of alternative 
summative assessment and became enthusiastic about this possibility. She had begun the 
interview by suggesting that she would not have much to tell me as she was completely happy 
with taking a timed test so the interview process had clearly changed her perspective on this.  A 
second moment came when Tahani realised that she could make decisions and assumptions 
when solving an open ended problem herself and that I did not know ‘the answer’. These 
valuable experiences have reaffirmed the importance of the teaching role for me and I hope to 
maintain this connection with adult learners in the future. 
10.3 Looking Forward 
If I were to conduct future research in this area, it would be valuable to interview a broader 
range of adults about their experiences of timed tests rather than just those who are currently in 
education. After all, the adults interviewed in this research were attending mathematics classes 
and perhaps had a degree of confidence that they could succeed in a timed test as this is what 
they signed up for.  It would be interesting to broaden the scope to include adults who have 
been successful in timed tests and are, perhaps, highly educated and also to include those who 
have not been successful and are not currently participating in formal education. It would add 
weight to the arguments made in this thesis to know what proportion of the general population 
feel that any aspects of a timed test inhibit their performance. This could, perhaps, be 
researched though use of a survey using stratified sampling. 
Another possibility for future research is a follow up study where some of the adaptations and 
improvements suggested in chapter nine could be implemented. In addition, the use of the 
Connected Assessment model within the adult education provider as evidence for RARPA 
funding could be trialled and evaluated. It would also be of value to adapt and explore the 
Connected Assessment model with learners at Entry levels and with younger learners aged 
sixteen-nineteen. After all, the current compulsory GCSE mathematics resits policy for this age 
group has been called a ‘disgrace’ following a pass rate of below 25% (AELP, 2018). 
I am encouraged by a recent change in direction by the Office for Standards in Education 
(Ofsted) who have announced that under the new inspection framework for education in 
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England the judgement of ‘outcomes’ will be replaced by ‘quality of education’ (Ofsted, 2019, 
p.9).  This change is in response to ‘concerns that education has been too narrowly focused on 
exam results.’ (Adams, 2019, np) and that examinations have become too ‘high stakes’ as a 
result. In addition, in April 2019 Jeremy Corbyn, the leader of the Labour party currently in 
opposition, announced that when Labour are next in government they will scrap the National 
tests taken in schools at ages seven and fourteen (Weale, 2019, np). 
Another recent development of relevance here is the launching of National Reference Tests in 
England which will involve testing representative samples of year eleven45 school children in 
English and Mathematics.  Ofqual will use the results to monitor standards over time and inform 
the awarding of GCSEs (Ofqual, 2016b). If these Reference Tests become established as 
credible sources of information about the English and Mathematics performance of young 
people this may open the door to a reduction in emphasis on GCSE results as accountability 
measures for individual schools and colleges. If the stakes are lowered for these qualifications 
then it is less likely that reliability and standardisation will be prioritised over validity and 
inclusion in the ways that are happening currently.  If validity and inclusion become the priority 
then surely the days of the standardised timed examination for mathematics are numbered and 
the way would be clear for the development of summative assessment models such as 
Connected Assessment that reflect life and work in the 21st century.  
  
 
45 Year eleven is the final year of secondary school in England for students aged fifteen to sixteen years. 
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Appendices 
Appendix 1: Current Qualifications Available 
GCSE Mathematics 
The General Certificate in Secondary Education (GCSE) for mathematics is the qualification 
usually taken at age sixteen in school and its original function was to indicate the level of 
attainment in mathematics for school leavers. GCSE mathematics is a requirement for 
admission to most undergraduate degrees in English Universities and many professions such 
as nursing and teaching require mathematics skills at this level. GCSE mathematics therefore 
has a ‘gatekeeper’ role in England; allowing those who ‘pass’46 through the gate and closing it 
firmly to others (Stinson, 2004). GCSE mathematics is classed as a ‘high stakes’ qualification 
which is associated with many disadvantages that are discussed in chapter two. Currently 
GCSE mathematics is typically assessed through three timed examination papers, one of which 
is a non-calculator paper at either Foundation or Higher tier.  Thus GCSE mathematics as a 
qualification is weakened by all the reductions in validity discussed in chapter three. Despite this 
the GCSE qualification does have significant advantages; it is a nationally recognised 
qualification that has high credibility and strong public support (Ofqual, 2018a); it provides 
assurance of a certain level of attainment and allows employers and providers of further and 
higher education to rank and sort students and it probably motivates some students to achieve 
success and increases their self-worth (Meyer, 2011). 
Many authors and organisations have called for alternative qualifications to GCSE mathematics 
for those who are no longer at school and this was also a recommendation of the government 
commissioned Smith report 47 (ACME, 2010; Hogden and Marks, 2013; NUS, 2013; HOC, 2014; 
The Research Base, 2014; Coates, 2016; Wiggins, 2016; Smith, 2016). Suggestions include an 
‘adult’ or ‘mature’ GCSE in mathematics that is not based on the school curriculum and includes 
collaborative work and coursework. (MEI, 2011).   
Functional Mathematics 
Functional Mathematics attempts to make mathematics more relevant and meaningful by 
use of assessment involving contextualised test questions. The Functional Mathematics 
qualification was introduced in 2010 for adults and young people and replaced the Key Skills 
Application of Number qualification and the National Adult Numeracy qualifications 
associated with the Skills for Life strategy. Functional Mathematics is currently assessed 
through a formal, external, timed examination at Levels 1 and 2 and a classroom based, 
centre marked written test at Entry levels.  However, Functional Mathematics has just been 
reformed and the new assessments from September 2019 will include non-calculator 
 
46 A ‘pass’ for GCSE mathematics is considered to be a grade C or above or a grade 4 under the new system in place from 2017. 
47 In 2016 Rob Halfon, the Minister for Apprenticeships and Skills, said he was ‘open minded’ about the possibility of a modular 
GCSEs in Mathematics and English for adults (Exley and Belgutay 2016). 
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elements (Ofqual, 2018b). So, similarly to GCSE mathematics, Functional mathematics has 
the validity issues outlined above.  However, it could be argued that Functional Mathematics 
is a more appropriate qualification than GCSE for young people and adults in FE; Functional 
Mathematics contains less academic mathematics content than GCSE and the examination 
contains more problem based and contextualised questions that may be a better preparation 
for work and life. Learners agree that Functional Mathematics contains more relevant and 
useful content than GCSE mathematics (Robey et al, 2016). In a sector consultation, 
teachers and education providers said that Functional Skills are useful ‘for a range of 
reasons, particularly improving skills and knowledge for life and for work, and crucially in 
developing confidence’ (Education and Training Foundation, 2016, p.6).  
Functional Mathematics has struggled to gain credibility as a qualification and has not 
achieved the same status at Level 2 as GCSE mathematics (Wolf, 2011; Dalby, 2013). 
Recently there has been a shift away from Functional Mathematics towards GCSE 
mathematics as all students aged sixteen-to-eighteen who do not have a grade C/four at 
GCSE mathematics are required to continue to study the subject and are encouraged or 
required to retake the exam (EFA, 2016). Current funding rules allow and encourage 
providers to ensure students attend mathematics GCSE classes with the aim of resitting the 
examination and achieving one grade higher at the end of the academic year than previously 
attained.  Many stakeholders in the sector consider this to be a fundamentally flawed policy 
that will further demotivate some already disaffected students (for example Whitehouse and 
Burdett, 2013; Martin, 2016). 
Awards and Certificates in Mathematics 
In addition to Functional Mathematics and GCSE mathematics most awarding bodies also offer 
Awards and Certificates in mathematics. Awards tend to be small qualifications worth between 
one and three credits on subsets of the curriculum such as ‘number’ or ‘measure’. These can 
then build to form the basis for a full Certificate at Entry Levels, Level 1 or Level 2. Assessments 
are usually taken under controlled conditions in the classroom and are designed by the 
awarding body. They are effectively short written tests that can be taken in the classroom when 
students are ready with a ‘guide time’ rather than a strict time limit. This model of assessment 
does have distinct advantages such as ‘bite size learning’, immediate opportunities to resit and 
a friendlier classroom setting for assessment (Ascentis, 2017). However, the mode of 
assessment is still effectively a timed examination with all the same drawbacks discussed 
above. In addition, there is a big disadvantage in assessing smaller sections of the curriculum; 
learning and teaching tends to become atomised and this does not encourage students to see 
the connections between mathematical topics and to apply their knowledge to realistic 
problems. 
I suggest that Awards and Certificates are undervalued as qualifications in their own right and 
are, perhaps, underused as a result. They are conceptualised in policy documents as ‘stepping 
stones’ towards the desired qualifications of Functional mathematics and GCSE mathematics 
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(ESFA, 2018a, p.27). As such, they are unlikely to be recognised by employers or providers of 
Further or Higher education. Awarding bodies inevitably reflect this ‘stepping stones’ idea in 
their qualification specifications (see, for example, City & Guilds, 2018, p.9) in one case going 
so far as to; 
redesign the Entry Level Certificate so that it complements the GCSE (9–1) 
Mathematics. This means that students can develop underpinning mathematical skills 
and understanding to enable them to progress towards study of the GCSE (9–1) 
Mathematics.                   (Pearson Edexcel, 2017, p. 2) 
Some awarding bodies offer Certificates and Awards in mathematics that use an internally 
assessed portfolio of evidence instead of a test. As such these qualifications avoid many of the 
barriers discussed above as assessment does not include any sort of test or examination.  For 
example the NOCN ‘Awards in Mathematical Skills’ (NOCN, 2017) involve a continuous 
assessment model that allows for assessment of mathematics topics separately immediately 
after the material has been mastered.  The drawback to this kind of assessment is the artificial 
compartmentalising of mathematics/numeracy into separate areas for assessment.  This can 
discourage a holistic view of mathematics/numeracy as a complex web of topics/skills that can 
be drawn upon to solve problems. The advantage of this NOCN model is that it allows for a 
variety of assessment methods, it can be personalised to an individual and does not require a 
timed test. The list of suggested evidence for inclusion in the portfolio was a useful starting point 
in this research; 
• Oral question and answer 
• Role play/simulation 
• Practical demonstration 
• Written question and answer 
• Participation in group discussions 
• Assignments 
• Internally set written tasks.       (NOCN, 2017, p.22) 
As this research was aiming to develop an alternative to a timed mathematics test taken at the 
end of a period of study, a continuous assessment model would not be appropriate as this 
would need to be woven into the course from the beginning.  However, the proposed 
assessment model will involve a range of assessment methods and tools and any artefacts 
produced could be included in a summative portfolio for each individual. One of the reasons for 
developing alternative summative assessment in this research rather than using formative as 
summative in the way that a portfolio approach does is the potential inclusion of real life 
problems and scenarios in the assessment.  Real life problems are messy and often we simplify 
all the complexity out of them when we create a neat, short classroom assessment that can 
easily be understood and easily marked. If adults are only part way through a period of 
instruction this compounds this issue and could increase the need for simplification or 
‘modelling’.  Hence summative assessment can draw on a potentially wider range of 
mathematics than formative or continuous portfolio based assessments.   
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RARPA (Recognising and Recording Progress and Achievement) 
RARPA was launched in 2005 as a structured way of improving the quality of adult provision in 
terms of recording progress in learning for students on non-accredited courses (LSC, 2005). 
There was some concern about this development from teachers at the time; 
Perhaps because of its ambitious drive towards recognising and recording progress, 
some of us worry that RARPA is an attempt to formalise what attracts many to lifelong 
learning – its informality. This worry is exacerbated by recent suggestions to incorporate 
RARPA into accredited learning contexts.                                                                                               
(NIACE conference, ‘Measuring success’, July 2006 cited in Gorman et al, 2007, p.9). 
The concerns of these teachers do have some foundation as it is not uncommon for RARPA to 
be used as a way to secure additional funding on courses that lead to accreditation. For 
providers of adult education this can act as a ‘safety net’ so that funding is secured for adults 
even if they do not complete qualifications.  While this is understandable it is not what RARPA 
was intended for which was to provide a means to record progress on non-accredited courses 
and give adults a genuine choice to be on a course that does not lead to a qualification, perhaps 
focusing on personal gaols and not necessarily ‘covering’ the whole curriculum. Currently adults 
will often have no choice but to attend taught classes that are preparing them to take Functional 
Mathematics tests or one of the Awards/Certificates mentioned above. Given the inevitable 
‘teaching to the test’ that will take place in such classrooms this will not be the same experience 
as attending a class for non-accredited learning. 
In 2017 RARPA was revised in preparation for the devolving of the Adult Education budget to 
regions of England (Figure 32). The guidance highlights an expanding role for RARPA beyond 
adult and community learning and suggests colleges and other training organisations; 
…will be able to use more non-regulated provision alongside or instead of regulated 
qualifications, where it is appropriate to the learner’s intended learning objectives / 
outcomes (Learning and Work Institute, 2017).  
While this support for non-accredited learning is welcome the guidance makes it clear that there 
is a new emphasis on employment outcomes within the revised framework; 
The new six step process updates RARPA and adds a sixth step that focusses on 
learner progression towards outcomes such as further learning and employment. Other 
outcomes are possible too, for example volunteering, which can enable learners to keep 
progressing and gain evidence of employability. (ibid, p.7) 
This shift in emphasis away from meeting individual needs and personal goals towards 
economic drivers also becomes clear by comparing the wording of the original five stage 
RARPA process with the revised version. For example, the first stage used to refer to ‘Aim(s) 
appropriate to an individual learner or groups of learners’ (LSC, 2005, p.5) and now states ‘Aims 
appropriate to an individual or group of learners and local needs’ (Learning and Work Institute, 
2017, p.8, italics added).  The revised guidance now requires providers to justify use of non-
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regulated provision which was not necessary in the original version. In step five, the original 
version was about a review of progress and achievement in relation to the original personal 
goals.  The revised fifth step mentions evidencing ‘progression into work or further learning and 
skills’ (ibid, p.10) 
 
Figure 33: The revised RARPA process (Learning and Work Institute, 2017, p.7) 
Despite this underlying economic discourse, the RARPA process has potential to fund the 
model of Connected Assessment developed in this research. This possibility was explored in 
chapters eight and nine. 
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Appendix 2: Interview Questions 
“I would like to find out more about how you feel about timed maths tests or exams.  I will ask 
you some questions but you don’t have to answer them if you don’t want to – just say tell me 
that you don’t want to answer and I will go on to the next question.  There are no ‘right’ or 
‘wrong’ answers – this is not a test!  Please do stop me and ask me questions if you want to.  I 
will be recording our conversation so I don’t have to make notes as we go along, is that ok?” 
Start recording! 
“I will start by finding out a little bit about you”; 
Why are you coming to the maths class? 
How old are you? 
Have you always lived in the UK? 
Tell me about learning maths at school.   
Did you like learning maths at school?  Why? 
Tell me about any maths exams/tests you have done in the past. 
In general, do you do well in timed tests for maths? 
Do you do as well in tests as you do in class? 
Would you have done better in these tests if there had been no time limit? Why is that? 
Do you feel that tests are a good measure of your maths skills? 
Why do you think we have tests for maths?  Are they necessary? 
They often have a time limit, why is that?  Is it necessary to have a time limit?  Why? 
Do you think it would be fairer to allow people as much time as they need to finish the test? 
To succeed in a timed test you have to perform well at a set time and place- you only have one 
chance to show your skills.  Do you think this is a fair way to assess?  Why? 
Do you think there might be other ways to show what maths you have learned?  What ways can 
you think of? 
When you think about a maths test and compare it to how you use maths in your everyday life, 
is there a difference?  What is that difference?  Do you think this difference matters?   
Do you think passing a maths test is good preparation for using maths in life and work?  Why do 
you think this? 
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Would it be better to assess maths in a more realistic way that was closer to that way we use 
maths in our lives?  What would this look like? 
How do you feel about taking the test for this course? 
Would you prefer another way of showing your maths skills that didn’t involve a timed test? 
Ideally, how would you like to show your maths skills at the end of the course? 
Here are some ideas to use instead of a timed maths test (give them the list) 
• Open book assessment – you can use text books or the internet and there is no time 
limit. 
• A project you choose from your own life e.g. planning a party, choosing a mobile phone, 
decorating a room, taking out a loan. 
• An investigation into some maths that interests you. 
• Working with another student on a project or investigation and presenting it to the 
group. 
• Teaching a maths topic to someone else. 
• Teaching yourself some new maths using the internet. 
• Designing an assessment for a maths topic at a lower level. 
• Completing levels in an online maths game. 
• Helping another student with maths. 
• Completing a self-assessment for a maths topic. 
Which of these appeals to you as a way to show the maths you have learned? 
Would you like to be involved with me and some other students in developing some other ways 
to show your maths skills? 
How important to you is receiving a qualification for maths?  
Would you be as happy with a certificate from your Adult Education Provider showing your 
achievement? 
Do you think anyone can be good at maths or do you have to be really clever?  Why do you 
think this? 
Do you think people can improve their intelligence/become more clever/smart?  How?  Why do 
you think this? 
Do you like maths best when it is easy or difficult?  Why is that? 
What do you enjoy most about learning maths? 
What do you do if you are struggling with some maths and making some mistakes?  How do 
you feel? 
How do you cope if you are finding maths really hard? 
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Do you think you are getting better at maths? 
How has this happened? 
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Appendix 3: Teacher Survey  
Welcome page 
Hello, my name is Rebecca Woolley. 
  
This survey is part of my PhD research which aims to develop alternatives to a timed test as 
summative assessment for adults learning maths/numeracy.  
 
The aim of this survey is to gather information about teachers' experiences and attitudes 
towards portfolios/coursework when used as summative assessment for maths and numeracy. 
  
Alternatives to a timed test are not new and I would like to hear about your experiences in this 
area. For example, you may have experience with GCSE coursework, Key Skills Application of 
Number portfolio, Numberpower or RARPA. 
   
By completing this survey you are giving consent for me to use the results for this research. All 
the information you give me will be confidential and used for writing my PhD thesis. The data 
may also form the basis of articles published in academic journals. 
  
Thank you for taking the time to complete this survey, your response will anonymous and will 
not be traceable back to you. 
  
Please contact me if you would like to discuss any aspect of this survey; 
Rebecca Woolley 
School of Education and Psychology  
University of Bolton  
phone 01204 903302  
rjw2@bolton.ac.uk 
 
About you 
Which of these best describes the context for your current or most recent 
 
   
   
   
   
   
   
Teaching role for maths/numeracy? 
If you ticked 'other' please give  a  brief description of where you teach below. 
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How many years have you been teaching maths/numeracy to young people or adults? 
 
 
  
   
   
What is your gender? 
    
    
    
    
    
    
   
 
How  old  are you? 
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Timed tests 
Please rate how strongly you agree or disagree with the following statements about timed 
tests/exams for mathematics/numeracy. 
Please don't select more than 1 answer(s) per row. 
Please select at least 5 answer(s). 
 
 
 
 
 
 
 
  
strongly 
disagree 
disagree 
neither 
agree 
nor 
disagree 
agree 
strongly 
agree 
A timed test/exam is the 
best way to summatively 
assess 
mathematics/numeracy. 
     
Timed tests/exams in 
mathematics are 
necessary. 
     
I would prefer to be able 
to offer an alternative to 
a timed test/exam to my 
students. 
     
A timed test/exam gives 
everyone the same 
chance to show what 
maths they can do. 
     
I spend longer than I 
would like preparing my 
students for summative 
timed tests/exams. 
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GCSE coursework 1 
GCSE coursework 
To what extent do you agree or disagree with the following statement? "GCSE 
 
 
 
 
   
   
Have you ever taught the coursework element of GCSE mathematics? 
   
   
   
   
   
Coursework was a  suitable way to summatively assess my students." 
Please describe any strengths of mathematics GCSE coursework as an 
Assessment method 
Please describe any weaknesses of mathematics GCSE coursework as an 
Assessment method. 
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NumberPower 1 
NumberPower 
To what extent do you agree/disagree with the following statement? 
 
 
 
 
 
   
   
Have you ever taught NumberPower? 
   
   
   
   
   
"NumberPower was a suitable way to summatively assess my students." 
Please describe any strengths of NumberPower in terms of assessment. 
Please describe any weaknesses of NumberPower in terms of assessment. 
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Key Skills Application of Number Portfolio 1 
 
Key Skills Application of Number Portfolio 
To what extent do you agree/disagree with the following statement? "The Key 
Skills Application of Number portfolio was a suitable way to summatively 
 
Please describe any strengths of the Key Skills AON portfolio as an assessment 
 
Please describe any weaknesses of the Key Skills AON portfolio as an 
   
   
Have you ever taught the portfolio element of Key Skills Application of Number? 
   
   
   
   
   
Assess my students." 
method. 
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RARPA 1 
RARPA (Recognising and Recording Progress and Achievement) is the process to measure the 
progress and achievement of learners on non-accredited learning programmes.  
RARPA 
To what extent do you agree/disagree with the following statement?  "RARPA 
 
 
assessment method. 
   
   
Have you ever used the RARPA system for maths/numeracy students? 
   
   
   
   
   
is/was a suitable way to assess my students." 
Please describe any strengths of the RARPA process as an assessment  
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Please describe any weaknesses of the RARPA process as an assessment 
 
 
Portfolio 1 
Apart from any assessments already mentioned, have you used a portfolio for 
Portfolio 
To what extent do you agree/disagree with the following statement? "A 
 
Please describe any strengths of a maths/numeracy portfolio as an assessment 
method. 
   
   
Summatively assessing maths/numeracy? 
   
   
   
   
   
maths/numeracy portfolio is/was a suitable way  to assess my students  
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Please describe any weaknesses of a maths/numeracy portfolio as an 
 
Project 1 
Apart from any assessments already mentioned, have you used a project for 
Project 
To what extent do you agree/disagree with the following statement? "A 
 
method. 
Assessment method. 
   
   
Summatively assessing maths/numeracy? 
   
   
   
   
   
maths/numeracy project is/was  a suitable way to assess my students  
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Please describe any strengths of using a maths/numeracy project as an 
 
Please describe any weaknesses of using a maths/numeracy project as an 
 
 
Observation 1 
Apart from any assessments already mentioned, have you used observation for 
Observation 
To what extent do you agree/disagree with the following statement? 
Assessment method. 
Assessment method. 
   
   
Summatively assessing maths/numeracy? 
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Please describe any strengths of using observation as an assessment method 
 
Please describe any weaknesses of using observation as an assessment 
 
 
Other type of assessment 1 
Apart from any assessments already mentioned, have you used any other ways 
   
   
   
   
   
Observation is/was a suitable way to assess my  students for maths/numeracy." 
For maths/numeracy. 
method for maths/numeracy. 
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Other types of assessment 
To what extent do you agree/disagree with the following statement? 
"This assessment method is/was a suitable way to assess my students for 
 
 
Please describe any weaknesses of using this method to assess 
 
Finish 
   
   
To summatively  assess maths/numeracy that do not involve a timed test/exam? 
   
   
   
   
   
maths/numeracy." 
Please describe any strengths of using this method toasses maths/numeracy. 
maths/numeracy. 
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You have now completed the survey. 
Thank You 
Thank you very much for completing this survey 
Rebecca. 
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Appendix 4: Interviewee Profiles 
Adele 
Adele was born and educated in England and wants to move on to a Level 3 course such as a 
Level 3 Diploma in childcare or an Access course leading to studying social work at University.  
To pursue these aims she will need to pass her GCSE mathematics.  She did not enjoy learning 
mathematics at school and felt that she often did not understand the work, but this was not 
picked up and then the teacher moved on to the next topic. She would have liked more support 
in mathematics classes as the pace was generally too fast for her to develop deep 
understanding.  Adele sees the same thing happening in her voluntary work at a primary school; 
the teacher moving on too fast for some pupils who are then attempting work that is at too high 
a level because they haven’t mastered the basics. 
At secondary school she was in a middle set where the classroom was a chaotic environment, 
the teacher had poor control of the class ‘a lot of people struggled’ and ‘maths was a bit of a 
joke’. She took her GCSE mathematics examination without putting in any effort to revise and 
‘fluked it’ to get an F grade.  
The year before attending her current mathematics class Adele stopped attending an adult 
mathematics class at a College of Further Education because it reminded her of her school 
experience with large ‘hectic’ classes. By contrast she describes her current classes; 
…the classroom environment and teacher is really relaxed and calm, you feel 
comfortable asking questions even if you're struggling, you know, you can go up to the 
board, write questions how you've worked it out to the whole class so the complete…as 
I've never had that it is shocking. 
Adele thinks she takes longer than most people to gain a deep understanding of mathematics 
topics and she also likes to check her work which makes timed examinations difficult for her to 
do well in.  She does not feel that a timed test allows her to demonstrate her ability with 
mathematics; 
We had a maths test last week and it was one minute per question we had and, for me, 
that's like daunting cos it's not necessarily me not knowing the answers it's the fact that 
'a minute for a question' whereas if I had longer I feel I could achieve a much higher 
grade. 
Adele reflects during the interview that timed tests are really testing memory as well as speed 
but feels that she can improve her memory with practice but not necessarily her speed.  Thus, it 
is the time limit in particular that she would want to change about examinations. However, she 
displays some resignation to this situation; ‘I take too long but obviously that's just the way it is.’  
Adele worked as an administrator for several years and ‘never struggled’ with mathematics in 
her job and only very occasionally asked a colleague for help or looked up a method or formula. 
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She reflects on the mathematics she used at work and suggests that ‘…doing lots of ordering, 
finance, credit cards and things like that I've never had to know the stuff that I do on an exam 
like the high level; just basic maths.’ In addition, Adele does not think a timed test reflects the 
way mathematics is used in her experience of working life;  
…never once in the four years I worked at the University did I ever have to be in that 
kind of pressure of a test, trying to work something mathematical out at all, that was not, 
that's not realistic. 
Adele thinks she may be dyslexic and is looking into getting tested.  She would prefer an 
alternative to a timed test and suggests that people should be tested on the basics and then 
have a tailored curriculum depending on what they want to do in the future. Adele is prepared to 
keep trying hard until she understands something. Overall, Adele feels more confident of 
success in her mathematics test with support from her current teacher who is helping her 
understand the material more deeply.  
Amelia 
Amelia was born and educated in England and previously completed an Access course and 
started University but had to leave part way through the course.  She wants to start a new 
University course perhaps relating to health and needs to pass GCSE mathematics and then 
take a different Access course in order to meet the entry requirements. She found mathematics 
at school ‘fairly easy’ but had some disruption to her education towards the end of compulsory 
schooling, missing 6 months of schooling and changing schools. In her new school Amelia was 
placed in the lower GCSE set where she was entered for the lower tier GCSE examination and 
achieved the highest possible grade D.  Growing up Amelia attributes her enjoyment of 
mathematics to having a positive role model for mathematics in her father; 
I don't know, I just really enjoy it! …I mean I was brought up around my Dad and we 
used to watch countdown and we used to do the conundrum together, monopoly, cards, 
they are all maths related and my Dad was good at maths.  I think because I was 
brought up around it a lot. 
Amelia has two sons in primary school and wants to provide a similar positive role model for 
them. She feels that attending the course has improved her confidence with helping her sons 
with their mathematics homework. 
Amelia spent 10 years working as a travel agent and used mathematics frequently in this role; 
I used to manually construct the holidays when we've had brochure issues and...well 
apparently it's algebra and I didn't realise!  You'd have to calculate the adult child cost, 
do a percentage discount um…do a room reduction, if the room was full they would get 
a discount, other extra bits depending on what accommodation it was, a variety of 
costs, supplements, extra flight charges, all sorts really.  
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Despite the attention to detail needed to calculate holiday costs Amelia considers ‘maths on a 
timed exam is a bit more picky’ than the way she used mathematics in her job. She considers 
that her work experience is of more value in terms of employability than getting her GCSE 
mathematics; 
I think it's worthwhile, it gets my brain working again but I don't think it will make me 
more employable because I am 39 years old and I've been working since I was 16 and 
the experience that I've got behind me…yeah, I think it would count for more.  
 Amelia feels that an open book assessment where formulae and methods could be looked up 
during the assessment would better reflect mathematics in the workplace; 
…there's loads of people who sit there with formulas on their desk because they keep 
forgetting how to do certain things, so I think that's quite…that's a valid thing really.  You 
can't remember everything in maths!  
She is happy with taking timed tests and feels confident about taking her next mathematics 
examination because she is fast at calculating. However, she tends to calculate in her head and 
therefore finds it difficult to show all her working and demonstrate a particular method when 
required. She does think showing your working is valuable to her when she revises from her 
notes.  
Despite her own confidence with timed tests for mathematics Amelia was aware that is not the 
case for everyone; 
I think it's really interesting what you are exploring actually…maybe this will help people 
who get stuck in this system where they have to keep resitting…that's my 
concern...sometimes there is just a block isn't there? Looking back at the way I felt after 
I got my GCSE results, I think that would be a positive experience for me to try and do it 
at least one more time.  But I think for some other children, and they've done it twice 
and they are still going to have to go and do it a third time, I think it's gonna…it could 
possibly destroy them.  I think it would be nice to try out something different. 
Ana 
Ana qualified as a dietician in her home country of Portugal and this is a degree level 
qualification. Despite this and having an International English Language Testing System 
qualification she has been told that she needs to get Level 1 English and Mathematics in this 
country as entry requirements for a teaching assistant course.  She thinks this is a silly reason 
to have to take an exam and sometimes thinks the mathematics course is a waste of time and 
too easy for her. She is aware that mainly what she needs to learn is her ‘English maths’. Ana 
suggests that other learners in her class who have children in school have an advantage in 
learning maths as they may be more familiar with the methods taught in England. ‘Because 
math is maths but obviously the education here is not the same in Portugal. But sometimes I 
feel they are confident because they have kids, so they know this maths.’ She is currently 
working as a waitress in the evenings but likes the idea of becoming a teaching assistant 
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because she did some teaching after graduating and liked it.  She thinks the teaching assistant 
role will not have too much responsibility. She took all subjects in her school leaving exams 
because she wasn’t sure what she wanted to do afterwards. Mathematics was hard but with 
extra help she passed the exam. The teaching in her final year was not good and this made 
mathematics a struggle for her. Ana discussed the importance for her of role models within the 
family for learning mathematics; 
I told you my mum she was not positive with maths and my Dad, he was not clever but 
like in daily life he used maths. There was positive and negative, and I just chose the 
positive. 
Ana makes a distinction between memorising a mathematical rule and understanding it.  She 
suggests that if you understand it you will be able to use it in an examination; 
…it's not like history you are going to forget the name of something or the date of 
something; no, it's a rule and if you really understand you just do it.  
Ana would not like an alternative to a timed examination as she is confident that she can 
succeed with this mode of assessment; ‘I just practice, lots of practice, it's not impossible.’ 
She thinks having a connection with the teacher is a very important factor in being successful at 
learning mathematics and that you have also got to want to do it.  She gives the example of her 
mother who ‘didn't finish all the secondary school and now she is trying to and she decide 
something related to engineer but she always say 'no, I am really bad in maths, really bad in 
physic’.  More recently the motivation to study engineering inspired her mother to recently pass 
both Mathematics and Physics examinations and Ana is proud of her mother’s persistence with 
her education. Ana also suggests that she can improve her own mathematical skills through 
practice and revision of any topics that she has forgotten; 
We can improve, absolutely, it is like a muscle, we just need to exercise and practice. 
For example, I can't remember the maths I've learned on the secondary school, is 
really, really far away but probably, if you give me all the books and I need to teach my 
cousins or my Mum and I read and maybe I can remember what I have learned but it is 
far away because it is specific maths it is not daily maths. 
Dorcas 
Dorcas was born and educated in Ethiopia. She is attending classes mainly to support her to 
help her children with mathematics in terms of both methods and specific mathematical 
language; 
First of all, I need for my experience and to help my children because my country and 
here, we have different method and it's hard to doing for my children.  If I teach them 
my way, it's different way and then the school teach them another way and they are 
getting confused. So better I have to doing like…this country method and then I have to 
help my children. 
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…my son he coming to me I remember first time when he was at nursey 'mummy what 
is take away?' I don't know because my country we need just minus, add or subtract or 
something not take away. Then I go online, and I see what is take away and I say 'I 
have to go school, I have to prepare for these children. 
Dorcas uses very strong language to describe negative consequences if she can’t help her 
children with mathematics when they ask her for help; ‘…I don't want to hurt my children if they 
are asking me what it is and I say, 'I don't know' that's really hard for them…if they are asking 
me 'Mummy help me' and I didn't know that's really broken them hurt.’ 
Timed exams at school in Africa were difficult for Dorcas because the time limit was set so that 
it was impossible to finish all the questions and you were not allowed to use a calculator; ‘…they 
say stop you have to stop and most of the time they failing, people is failing because of the 
time.’  In contrast, she found she had plenty of time to complete her Entry 3 examination in 
England. Dorcas is very positive about the help she has received from her teachers on her 
current mathematics course who allow extra time after the lesson to support any individuals who 
need it. She gives an example of when she calculated answers incorrectly because she used 
operations in the wrong order until her teacher explained ‘BODMAS’ to her (an acronym to 
make it easy to remember the correct order of operations). She expressed her positive feelings 
about this; ‘…this is, for me, new and then I say, 'that's interesting I feel like happy, ok I know 
something…’. She feels that mathematics tests are necessary but they should have a longer 
time limit. Language is an issue for Dorcas in terms of understanding the question and this also 
slows her down in an exam; 
I have last week maths, three question really it's difficult because functional skills maths 
it is not only maths it's English also it is including English 'we have like eight boxes 
something, we fill something something' this is like you have to understand…only 
people from England like must understand English.  That is not maths that is like 
knowledge thing.  Something like that tricky thing it is really helping us to give us more 
time. 
Dorcas gave the word ‘yoghurt’ as a specific example of vocabulary that stopped her completing 
a question on a mock test as she did not understand this word, or the context of the question 
being asked. 
Fawzia 
Fawzia fled her home country of Somalia during the civil war while she was still at primary 
school. As a result, some of the mathematics presented in her current class may be completely 
new to her and, in addition, she has not had much experience with formal timed mathematics 
examinations. She explains that until very recently she has not had the time to complete her 
education; ‘…when I working I brought my mother to come over here this country, my mother 
she is sick person, I start my job and ten years I look after her and I stop everything.’  
She is preparing to retake Functional Mathematics at Level1 because, although she passed the 
Level 1 National Test previously, that assessment consisted of multiple choice questions. In 
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contrast the current Functional Mathematics assessment requires short and long written hand 
written answers and is thus considered to be a more rigorous assessment.  Fawzia aspires in 
the medium term to gain a GCSE in mathematics to help her get a job or go to University. She 
mentions her need for help and encouragement from other people in order to succeed and 
attributes a lack of progress to the fact that she hasn’t always had this help; 
I need a group, I need a group, I don't need to do my own actually even I can't stand in 
home, the home is….no one is there and I'm feeling something…. I like….I put the 
books here but sometimes I can't focus and think about something else….but I need a 
group to work with. 
She would like the chance to work in another group of learners in an extra session or outside 
the class and seemed to feel that she was at a disadvantage by not having family at home to 
support and help her with her mathematics; 
Because some people they have family, some people they go to somewhere they be 
able to help you…in class or some people I would like to continue English and maths, 
but I don't have someone to help me.  That's why I did not reach where I wanted still. 
Fawzia explains her view of intelligence and the importance of working hard and taking up any 
opportunities to improve; 
I don't think so they are born, the people they born but depending how your situation is 
and how you effects, how you improving as well.  If you got chance, go for it.  Some 
people they don't have chance and they never do.  I don't think it's for cleverity it needs 
to be just study study study and you get it step by one, step by step. If you keep study 
you will get what you want, your ambition but if you leave it coming and going and 
coming you never reach what you want. 
Hannah 
Hannah grew up and went to school in Jamaica.  She was always good at mathematics; ‘it is 
one of those things, I was in the first five where maths is concerned’ and enjoyed it but did not 
do well in her O-level due to an upsetting personal event; 
…something upset me so I went into the exam and most of the things that I learned, the 
formulas and everything…couldn't remember it and …that was a personal issue away 
from that and so…I didn't do well and that's the reason I ended up with an E. 
She has worked with and been trusted with money a lot in her life; 
In my previous jobs it's always working with maths or money I used to be a postal 
officer working on the counter, dishing out benefits, opening bank accounts. I used to 
work for the DWP, I used to be part of the housing benefit recovery team and we used 
to be dishing out people's benefits, sometimes paid into the bank account for the week 
sometimes you do it on immediate, manager will approve it and it will be paid into the 
account.  Plus, I was part of the finance team in my local church. 
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Hannah now wants to train as a teaching assistant for which she needs to get her GCSE 
mathematics. She has a good awareness of educational issues such as the need for 
accountability for institutions and international comparisons. She does find time limits on exams 
difficult as she likes to check her work and would prefer an alternative such as having a three 
day time limit to complete the work and hand it in like an assignment for University. Hannah 
considers that some capable people are not able to demonstrate their abilities under a strict 
time limit; 
…some people find they are not good at doing things under constrained time because I 
remember I had to do – for the post office – I had to do an aptitude test; in order to work 
on the counter you have to do an aptitude test and I remember a colleague of mine, she 
was very good at working but in order to get the aptitude to say 'yes' she didn't do it and 
I find observing from learning, I find some people are not good at that or if they are 
doing a test it will be nice if they have like a friendly face who they are familiar with; 
you'll not be able to tell them but act like a support.  You know, just sit down 
there…some people are really nervous, very very nervous and it all depends on 
whether the invigilator is welcoming rather than a rigid sergeant major! 
Hannah was very receptive to the ideas I put forward as alternatives to an exam and would 
prefer not to have a strict or short time limit; 
It's difficult because I have never done a maths exam without it being timed but if I could 
do it without having the pressure of having a time limit on me, especially when you have 
to show workings out and if I could get the chance…cos sometimes you might make an 
error and you may want to go back to rectify it …'pens down' and you do 'oh, if I had the 
time…to go back.' …so yes, not having this time constraint in my head, over my head, 
yes. 
Hannah finds it easier to learn topics when she can relate them to real life and this is not always 
possible for the GCSE syllabus; 
Well some of the things that we are learning now I can't associate them with real life 
until maybe I might be in a situation.  For example, we have just done integers and 
inequalities and I can't associate that area with a real life situation and I find maybe 
that's the reason, for me, that section has not been stored yet in my brains. 
Part of her motivation to do well in her next mathematics examination relates to not letting her 
teacher and her community down; 
…so that's one of my intentions where I want to do it: pass the maths for [name of adult 
learning centre] because of the area where this is located so that it has a reputation; 
say 'students, good students come from here doing maths'. 
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Jahid 
Jahid grew up in Bangladesh and was successful at school in achieving a school leaving 
certificate including mathematics. However, this was a long time ago and in a different 
language, so he wants to refresh his mathematics skills from Level1 all the way up to GCSE; 
I was good that time really, but it has been long gap that's why, you know there is 
recapping everything; but I was good that time. 
He aspires go to university to study social work and he is also keen to have mathematics skills 
he may need for his future life; ‘for your personal purpose you need to know those things, it's 
really important.’  
Jahid does well in timed exams because he has very good study habits from his school days 
where he would study hard at home after school; ‘Because over there every day we study, after 
I finish school at least we study 6 hour, 7 hour every single day as well.’ He acknowledges that 
the exam will be easy for him because he is ‘used to it’ but that other people may not have that 
experience and ‘have a different way’. Despite being good at exams and doing well in them he 
finds the formality of the exam hall difficult;  
…assessing it's like a school level subject you've got to proper like sit, you know, you've 
got to study a lot because they never tell you.  In here, you know what is coming to the 
exam, but back home is different exam situation there will be police there, magistrate 
and everyone, you know situation is different, so this make me feel harder to know 
everything.  The environment of the exam is very difficult… very formal, a very big 
room, tables are separate there is like people from the government as well and like a 
different college. Three hour exam. 
In contrast Jahid views the exams at the adult education provider as easier because he is told 
very clearly what will be in the exam. He feels ready for the exam he will take at the adult 
education provider and it is important to him that it is a ‘proper’ exam where he is tested 
individually; ‘Proper sitting exam isn't it? Proper sitting exam, so where you don't get any help 
from anyone, you have to do yourself, so…that is a good thing to show, you know?’  
Jahid shows traits of both fixed and growth mindset, for example he thinks to be good at 
mathematics you do have to be clever but distinguishes this from being able to pass the exam 
which most people can do if they study hard to improve; 
You've got to be clever to do, be a good in the math but anyone if try their… maybe can 
pass the exam but if you want to be good… you have to be clever…. it’s not easy to 
study. 
He likes easy questions but knows that he learns more when he finds the questions hard and 
that maybe they will one day be easy for him if he studies hard.  If he is finding the mathematics 
hard, he asks someone else to help him (a friend), uses the internet and asks his teacher for 
help at the next class. 
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Kwabena 
Kwabena went to school in Ghana but did not finish primary school. She has shown 
considerable persistence in her studies at the adult education provider by mathematical starting 
at Entry 3, then moving on to Level 1 and now Level 2 study.  
Kwabena wants to go to University to study childcare or be a teaching assistant. Her main 
motivation is to improve her confidence and to help her children, ‘I want to improve my skills 
then…so anyway I want to be confident of myself and teach my children as well so that is 
why...I need to come to maths class.’  Kwabena explains that she often teaches her children at 
home what she has learned in class that day and this helps consolidate her own progress; 
I follow the formula to teach my children so when I get home and I teach them the way 
the teacher teach me at school so when I get home the way the math teach me, and I 
teach my children as well.  That is why make me improve. 
 Kwabena also finds it very rewarding to teach mathematics to her friends; 
…because most of my friends at… college I am teaching them mathematics, they are in 
a childcare class they bring the exam paper, so I solve the problem for them, I am 
happy, I am happy. 
She feels confident about the upcoming exam because N has prepared her well by making sure 
they know all the topics that could come up. She likes N’s teaching as he shows them all 
different methods and tailors his teaching to individuals; ‘N give us, all the student, different, 
different, different methods so you can understand and so you can open your eyes and open 
your brain.’ She suggests that only the teacher can judge whether she is good at mathematics; 
‘I am not professional; you are professional so you can judge me...I follow your instruction I 
follow my teacher instruction.  My teacher can see I'm good.’ 
Kwabena finds working with other students very helpful; 
if student do by our self, by alone so maybe if I do by self, I am bored I can't 
concentrate but if we chat together so share brain, so share knowledge so can gain 
more this is for me interesting. 
She shows characteristics of a growth mindset by relating improvement to lots of practice and 
the need to follow the teacher’s instructions; 
…let me use myself as example. You are my teacher, you teach me and I follow your 
instruction so when I get home and I doing my book and I practice and I practice over 
and over, the more I practice I can get more skill I can be intelligent.  But if people do 
that way that will be, they will be intelligent for future. 
Lisa 
Lisa was born and educated in the African island nation of Sao Tome and Principe and did not 
like mathematics and science subjects at school and found mathematics examinations difficult; 
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‘it was a struggle…I won’t pass’. Her best grades at school were in geography and languages. 
She had a good mathematics teacher who helped her but felt that ‘maths was limited’ with a 
restricted curriculum, acceptance of only standard methods and few resources. In contrast, Lisa 
likes the fact that in her current classes clear explanations are given and different methods are 
valued, with learners often demonstrating at the board to the whole class. Lisa came to the UK 
in 2006 and has been in adult education for a while; this is her fourth attempt at passing GCSE 
mathematics, some of her previous attempts having taken place with a different educational 
provider. She now has a goal to go to University as preparation for work in social services or 
perhaps to become a midwife.  
Lisa has always felt under time pressure in mathematics examinations and tends to ‘get 
distracted’ and watch the clock; ‘I panic when I look at the paper…I am jumping, jumping…time 
is the most difficult thing to manage’. She also mentions difficulty in remembering formulae 
when under time pressure in the examination. 
However, she wants to succeed in the examination to prove something to herself and is 
confident about her next attempt. She feels that mathematics tests are necessary for her 'to 
prove to myself that I can do it’ and 'to make sure we don't forget things'. She uses mathematics 
every day in her life outside the classroom and the mathematics she is learning in class is 
helpful for this; 
Maths is everywhere in life - everything I do involves maths… I have to count pennies, 
teach my kids, buy stuff when it is in the sale, take out loans and compare interest 
rates… 
She would prefer to have the examination paper split into smaller chunks on separate days so 
there is less time pressure.  She also likes the idea of an oral assessment – going up to the 
board to show what she can do. She likes to play online mathematics games and is strongly 
motivated to be able to teach mathematics to her children. For example, she mentioned that she 
can now talk to her children about fractions ‘as if it were any other subject!’ She generally has a 
positive attitude towards learning mathematics, but this has not always been the case; 
Anybody can do it.  The more you block yourself the worse you get... At school teachers 
used to say I was rubbish. 
Omulade 
Omulade went to school in Nigeria but this was poorly resourced and she missed some 
secondary school;  
…very good teachers but the resources weren't there and because of the…everything 
was a little bit hard because you have to buy books, you don't get books for free, you 
don't get…and if you cannot afford the school fees you won't be able to go to school.  
Yes, so I had all those problems, yeah…school fees, I will be dropping out of school 
and going back when we've got the money. 
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She achieved a D grade in her GCSE mathematics last year but is retaking the class to get a C 
grade which is what she needs to go into nursing or midwifery. She thinks learning mathematics 
is important; ‘I think maths wakens the brain and…I don't know how to explain it, but it wakens 
you up maths, so it is a good start in life.’ She didn’t get the grades she wanted in school 
because mathematics was ‘a challenge’ and she gets tense during formal exams;  
The tension is like…it's not going to be what we did in class. It's going to be…you don't 
know where, what sort of question will be coming out, you don't know whether you've 
done it before…you opened your book and the first thing you find in the book is you've 
not seen that before…it's like 'how am I going to figure out that?’ 
…you are thinking I've got all these question and I've just got 1 hour and if you've done , 
like five, okay I'm gonna do….okay I'm good at this let me do this quickly, quickly and 
before you know it the time is not on your side…far gone. 
Omulade would prefer an alternative to a timed test; ‘I would prefer that; I am just going to sail 
through that!’ and suggested splitting the exam up to reduce the time pressure or including a 
controlled assessment element that can be done in class. She also liked the idea of an open 
book assessment; 
Yes, because we are adults, we've got lots on our mind, we are not children any 
more…if they brought a maths skill to my work, I would just quickly google it isn't it and 
just get the answer out and just write it down. Even those who got A in their maths at 
some point in their life they are going to forget something, and they are just going to 
look that stuff up, so I think it's a great idea. 
She isn’t convinced that as an adult she needs to do the abstract mathematics like algebra as 
this doesn’t relate to real life; 
…when it comes to calculations, when it comes to banking, when it comes to…all the 
skills are in there but when it comes to algebra and all that kind of maths that is nothing 
to do with day to day life…it does matter because it is good for younger children to 
explore all that… but when it comes to adults…we don't need all that. 
She shows traits of having a growth mindset with references to the need for practice and 
pushing yourself; 
Nobody knows anything in the beginning, we are born a baby, we learn this, we learn to 
walk, we learn…and the more we learn to do it we get better at it.  I think that involves 
everything in life, the more you push yourself into it the more you get interested in what 
you are doing and you love what you are doing, you can get better at it, yeah… when it 
comes to maths it is just practicing.  If you leave maths alone, you just forget. It needs 
you practicing it every day. You don't have to do lots. You can just pick a topic a day 
and just do it, practice, practice, practice.  It is easy to forget but it is easy to be a 
mathematician as well! 
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Rachel 
Rachel grew up and went to school in Barbados but doesn’t seem to have left with any 
qualifications.  Rachel was impressed with the adult education available in this country and how 
it is accepted that you need to get your English and maths exams for employment. ‘I 
am…happy to know that for what I am doing there is no shame about it…’ Rachel came into 
adult learning through attending Family learning sessions at her children’s school and was then 
encouraged to come to adult classes so she could learn the methods her children were being 
taught;  
I would show them the children homework and they would say okay you just do it like 
this.  In my head I am thinking 'that is not the right way' but just a different method, way 
of doing it so 'okay yes you got it right'. So just different methods.  One time the teacher 
said to me 'I know you were taught this way' and then my son had to tell me, 'Mum 
teacher don't do it that way' so there was a little conflict of methods. 
Rachel still supports her children now in their teenage years and would like family numeracy to 
be available for secondary mathematics. She has shown persistence with her studies of 
mathematics and has been attending classes for several years, passing Entry 3 and now 
attempting Level 1 for the second or third time.  
She doesn’t remember taking any mathematics examinations at school but knows that she 
always moved up to the next class; ‘what I remember is that I never moved down because if you 
are not progressing you have to stay back a year, I had a flow.’ 
She suspects that she didn’t have the same level of parental support that she now gives her 
own children, and which is very important to her. As a result of her experiences as a parent she 
would like to become a teacher; 
I want to be a teacher because um… like on evenings when you were younger I used to 
sit round the table, you know, one at the left , one at the right and he was doing work so 
he sees me like a teacher and one of their school report, teacher says that the success 
that my child has is down to the work I have done at home so, looking back at early life, 
if you don't achieve something that doesn't mean you are not capable.  
Rachel is happy to be tested in a timed exam and doesn’t feel under pressure due to the time 
limit as, in her experience, if you understand the problem you will have enough time; 
…exams too they always start you off with an easy, medium, so if you can understand 
everything that is being asked time shouldn't be a problem because sometimes you 
finish ten, fifteen minutes ahead but it depends on the individual.  
It is just knowing what to do and doing that because it's got to be limited with time 
because the same way you do things under exam conditions you take that skill in life – 
to say 'well I am going to do this at home now, ten minutes, fifteen minutes' 
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Rachel feels the mathematics she is learning at Level 1 is useful for her life outside the 
classroom; 
… you go to the shop, you buy something the first thing you take total of what it costs, 
how much money you gave, how much you get back so it fits in with everyday life 
yeah…we use maths and English every day when you wake up in the morning you look 
at the time 'oh it's 6 o clock' then you look '6.30 that's half an hour gone so we use it 
every day in a conscious or not conscious way. 
Rachel shows traits of a growth mindset by alluding to the need to put time and effort into 
studying and enjoying challenging herself; 
… we can't always expect to learn everything from the tutor in the classroom, we have 
to do homework, we have to go over what we have done and do independent 
learning…what I put into it, the time I put into studying, I find that's been helpful. 
I like, I would say, to have a challenge…but when you are in that right frame of mind to 
work on that challenge.  Because if you stay on easy all the time you don't know what 
hard is. 
Ryan 
Ryan grew up and went to school in Northern Ireland  He wasn’t academically successful at 
school but continued to study in college and, as a mature student, gained a degree in music and 
media management. Ryan is aware that not having GCSEs in Mathematics and English has 
limited his career choices; ‘I realised for the last twenty years I have been side stepping my 
career because I've not had GCSE maths and English, I've been stepping round it.’ He now 
needs a GCSE in mathematics as an entry requirement for a primary teacher training course he 
has applied for.   
Ryan has always lacked confidence in subjects involving numeracy; 
I did sit the (GCSE exam) it is nearly twenty years ago now…I really wasn't…I wasn't 
expecting a high grade, I wasn't expecting even…I don't think I was expecting to pass 
then.  I didn't have that much confidence when it came to, like, maths or the more, the 
numbers based subjects.  
He finds the time limit aspect of mathematics exams particularly difficult and tends to get 
anxious, rush and not read the question carefully;  
I can do the arithmetic, it's not difficult but in a timed experiment (laughs) in a timed test 
my arithmetic trips me up because I start to panic, and I'll make several mistakes by not 
reading the question…’ 
…like from the first week that I've sat down, the girl that I've been sitting with…we kind 
of tag team and buddy up and help each other out and the first comment she made to 
me was 'slow down', Because whenever I am under timing pressure I speed up and 
that's when I make all my mistakes.  These are simple mistakes that if I was outside the 
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constraints of a timed boundary I wouldn't make.  My natural impulse is that whenever I 
feel the clock is ticking I will not read the information what is in front of me correctly so 
these are just linguistical kind of things that I should really be able to understand but my 
processes are getting full of anxiety because I am worried that I am gonna not do it in 
time and I'm gonna miss out you know I'm trying to answer all the questions but I'll…you 
know I'll have made loads of mistakes which could have been avoided. 
Ryan would definitely prefer an alternative to a timed test for mathematics such as coursework, 
controlled assessments (as he has for his GCSE English) or portfolio work; 
I thrive on classwork and coursework and…in areas where you are tested outside of a 
time frame, you know because I can really apply myself if I am given like, you know 
coursework, when you are given a task to achieve I can really kind of get to bolts, get to 
grips with something and really examine it and give lots of different kinds of 
perspectives and I have always kind of favoured more kind of essay based… 
Ryan considers timed tests as ‘Victorian’ and a manifestation of a ‘one size fits all’ education 
system;  
I think we should definitely test but I don't know if it should be done through 
examinations. You should definitely be able to check a person's ability and level.  How 
that is done…obviously you have got to…it will help identify where a person can 
be…can improve upon their standard.  I don't think timed exams are best for everybody. 
…if you had like a portfolio or a course book that was through an academic year you 
are demonstrating your learning at different stages, you know.  You might have been ill 
that day, you might have been full of anxiety, you might have been really kind of…had a 
good night's sleep that day and feeling really great, you know…all these different kind of 
influences, you know, that can affect your ability and your output. 
He finds the support network at the adult education provider helpful and attends the drop in 
classes on a Monday and enjoys working with other students. Ryan does not think all the 
mathematics he is learning on his GCSE course will be useful to him in the future; 
I have had many conversations…we all say the same thing; ‘when are we going to use 
this? When are we going to need this?’...I've never needed it in twenty years from when 
I did it the first time around until I applied for my postgrad now, I've not really needed it. 
Ryan shows characteristics of a growth mindset such as a view that intelligence is flexible over 
time;  
I think our intelligence can be improved upon…study, reading, experience, travel, meeting new 
people, having positive experiences and positive influences in your life. I think it all helps to 
nurture intelligence…nurture the whole environment the person grows up in. 
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Shafiqa   
Shafiqa grew up and was educated in Iraq up to degree level in civil engineering. However, this 
is equivalent to a Higher National Diploma in the UK, so she now needs GCSE mathematics to 
go into year 2 of a degree here. Her degree results in her home country were too low to enter 
the medical profession which is what she would have preferred; ‘my final degree was like 91 
and the medicals needs more than 94 or 95 so my degree is not allow me to go to be like a 
doctor.  So, I don't like maths, but I have to do it.’ 
Shafiqa does not like the time pressure of an exam and the one-off pressure to perform well on 
one particular day and remember everything; 
If you give me now an exercise and said 'just solve it' without saying 'you have ten 
minutes or two minutes' I will solve it.  If you say 'you have five minutes, two minutes, I 
will just thinking with the time and, you know, I am like that.  
As well as this anxiety and pressure affecting her own results, she is worried that this could 
happen to her children; 
…something will happen, always.  Even for my children, I said they will do the whole 
year very good and then something maybe will happen, maybe, I am just…so they have 
to evaluate the pupils as what they are doing the whole year, they know their level; they 
are like A or B or C.  If they are doing something wrong in the exam, something happen, 
they have to re-evaluate, to mix the whole year with that.  
Shafiqa struggled initially to think of any other ways to asses mathematics; when asked what 
other ways to show your skills she can think of she replied; ‘Like what, not an exam? It has to 
be an exam! What other….?’ However, in the discussion that followed she became enthusiastic 
about the prospect and suggested that there could be more flexibility with the time taken to 
complete the test; 
No, not no time limit or not less or no; you have a time limit; don't tell them…yeah, yeah, 
don't tell them!  They are just around, 'we have around two hours but don't worry if you 
have…like you are doing…you are now solving one exercise and you are on a half; I 
can wait for you, you can give me the paper. 
Shafiqa had reservations about using open book for the examination as her experience of this is 
that the questions are harder to compensate. However, she did like the idea of selecting from a 
choice of tasks for each person; 
You can give this to the pupils or the adults and they can choose maybe this is the 
exam for them, depends on the person, yeah, yeah, it will be more flexible, more easier 
and all lead you to the same distance you know, same result. 
Shafiq draws a contrast between herself as a younger learner and her attitude today. She also 
refers to the technology available to her now that wasn’t available when she was at school such 
as ipads, phones and internet; 
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If I don't know I can see the internet, I can ask next day…it's different.  Before I more 
panic, when I was 16, 17 now no.  When you are struggling with something, tomorrow 
I'll check with my friend is ok. 
Shafiqa shows traits of a fixed mindset as she does not think everyone can be good at 
mathematics; 
Depends, you know, no one is stupid, everybody is clever, but it depends where you 
want to go, where you put your cleverness, in which side you are clever.  Maybe you 
are clever in math, but you are not clever in something else? It depends… not 
everybody can accept math, yeah. 
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Appendix 5: Quantitative Analysis of Teacher Survey Responses 
Cross tabulations of data that were not discussed in section 6.5.2 are included here. All the 
comments below refer only to the teachers surveyed and not to any general population of maths 
teachers in FE. 
Cross tabulation of five statements with gender 
Table 39: Cross tabulation of statement 1 with gender 
Cross tabulation by gender 
5.1 A timed test/exam is the best way to summatively assess 
mathematics/numeracy 
strongly 
disagree 
disagree 
neither 
agree nor 
disagree 
agree 
strongly 
agree 
Total 
Male 
count 0 9 5 5 1 20 
% within gender 0% 45% 25% 25% 5% 100% 
Female 
count 3 9 9 8 2 31 
% within gender 9.7% 29% 29% 25.8% 6.5% 100% 
Total 
count 3 18 14 13 3 51 
% 5.9% 35.3% 27.5% 25.5% 5.9% 100% 
 
There was consistency between males and females in terms of the ‘neither agree nor disagree’, 
‘agree’ and ‘strongly agree’ categories.  A higher percentage of males (45%) than females 
(38.7%: 9.7% + 29%) indicated that they disagreed to some extent with the statement. 
However, nearly 10% of females strongly disagreed with the statement whereas no males 
strongly disagreed.  
Table 40: Cross tabulation of statement 3 with gender 
Cross tabulation by gender 
5.3 I would prefer to be able to offer an alternative to a timed 
test/exam to my students 
strongly 
disagree 
disagree 
neither 
agree nor 
disagree 
agree 
strongly 
agree 
Total 
Male 
count 1 2 4 11 2 20 
% within gender 5% 10% 20% 55% 10% 100% 
Female 
count 0 5 6 13 7 31 
% within gender 0% 16.1% 19.4% 41.9% 22.6% 100% 
Total 
count 1 7 10 24 9 51 
% 2.0% 13.7% 19.6% 47.0% 17.6% 100% 
 
There is a very similar pattern of responses to statement 1 above, in terms of percentage 
overall agreeing, disagreeing and neutral. 
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Table 41: Cross tabulation of statement 5 with gender 
Cross tabulation by gender 
5.5 I spend longer than I would like preparing my students for 
summative timed tests/exams 
strongly 
disagree 
disagree 
neither 
agree nor 
disagree 
agree 
strongly 
agree 
Total 
Male 
count 1 2 4 10 3 20 
% within gender 5% 10% 20% 50% 15% 100% 
Female 
count 1 5 11 10 4 31 
% within gender 3.2% 16.1% 35.5% 32.2% 12.9% 100% 
Total 
count 2 7 15 20 7 51 
% 3.9% 13.7% 29.4% 39.2% 13.7% 100% 
 
More males (65%: 50% + 15%) than females (45.1%: 32.2% + 12.9%) agreed to some extent 
that they spend longer than they would like preparing their students for summative timed tests. 
Cross tabulation of five statements with age  
Table 42: Cross tabulation of statement 2 with age 
Cross tabulation by age 
5.2 Timed tests/exams in mathematics are necessary 
strongly 
disagree 
disagree 
neither 
agree nor 
disagree 
agree 
strongly 
agree 
Total 
25-44 
count 2 6 3 8 2 21 
% within age 9.5% 28.6% 14.3% 38.1% 9.5% 100% 
44+ 
count 0 7 6 15 2 30 
% within age 0% 23.3% 20% 50% 6.7% 100% 
Total 
count 2 13 9 23 4 51 
% of total 3.9% 25.5% 17.6% 45.1% 7.8% 100% 
 
A higher percentage of older teachers (56.7%: 50% + 6.7%) agreed to some extent with this 
statement than younger teachers (47.6%: 38.1% + 9.5%).  This is a similar finding to statement 
1 against age so this may reflect the moderate positive correlation between these two 
responses (see Table 15).  In general then, older teachers in this sample were more likely than 
younger teachers to see timed tests as the best way and necessary. 
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Table 43: Cross tabulation of statement 3 with age 
Cross tabulation by age 
5.3 I would prefer to be able to offer an alternative to a timed 
test/exam to my students 
strongly 
disagree 
disagree 
neither 
agree nor 
disagree 
agree 
strongly 
agree 
Total 
25-44 
count 1 2 3 11 4 21 
% within age 4.8% 9.5% 14.3% 52.4% 19.0% 100% 
44+ 
count 0 5 7 13 5 30 
% within age 0% 16.7% 23.3% 43.3% 16.7% 100% 
Total 
count 1 7 10 24 9 51 
% of total 2% 13.7% 19.6% 47.1% 17.6% 100% 
 
A higher percentage of younger teachers (71.4%: 52.4% + 19%) agreed that they would prefer 
to be able to offer an alternative to a timed test to their students compared to older teachers 
(60%: 43.3% + 16.7%). 
Table 44: Cross tabulation of statement 4 with age 
Cross tabulation by age 
5.4 A timed test/exam gives everyone the same chance to show what 
maths they can do 
strongly 
disagree 
disagree 
neither 
agree nor 
disagree 
agree 
strongly 
agree 
Total 
25-44 
count 3 12 2 4 0 21 
% within age 14.3% 57.1% 9.5% 19.0% 0% 100% 
44+ 
count 7 15 4 4 0 30 
% within age 23.3% 50% 13.3% 13.3% 0% 100% 
Total 
count 10 27 6 8 0 51 
% of total 19.6% 52.9% 11.8% 15.7% 0% 100% 
 
A similar percentage of younger teachers (71.4%: 14.3% + 57.1%) to older teachers (73.3%: 
23.3% + 50%) disagreed with statement 4. 
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Cross tabulation of five statements with provision type 
Cross tabulation using all the type of provision categories given in the survey results in small 
values in most of the cells and makes comparison of percentages untenable. Combining 
categories into FE College and other makes some kind of comparison possible. 
Table 45: Cross tabulation of statement 1 with provision type 
Cross tabulation by 
type of provision 
5.1 A timed test/exam is the best way to summatively assess 
mathematics/numeracy 
strongly 
disagree 
disagree 
neither 
agree 
nor 
disagree 
agree 
strongly 
agree 
Total 
FE 
College 
count 0 13 11 8 2 34 
% within type 0% 38.2% 32.3% 23.5% 5.9% 100% 
other 
count 3 5 3 5 1 17 
% within type 17.6% 29.4% 17.6% 29.4% 5.9% 100% 
Total 
count 3 18 14 13 3 51 
% of total 5.9% 32.3% 27.5% 25.5% 5.9% 100% 
 
Teachers in FE Colleges were more likely to be neutral about statement 1 than those teaching 
in other settings.  
Table 46: Cross tabulation of statement 2 with provision type 
Cross tabulation by 
type of provision 
5.2 Timed tests/exams in mathematics are necessary 
strongly 
disagree 
disagree 
neither 
agree 
nor 
disagree 
agree 
strongly 
agree 
Total 
FE 
College 
count 1 10 5 15 3 34 
% within type 2.9% 29.4% 14.7% 44.1% 8.8% 100% 
other 
count 1 3 4 8 1 17 
% within type 5.9% 17.6% 23.5% 47.1% 5.9% 100% 
Total 
count 2 13 9 23 4 51 
% of total 3.9% 25.5% 17.6% 45.1% 7.8% 100% 
 
A higher percentage of teachers in FE Colleges disagreed that timed tests for mathematics are 
necessary than teachers in other settings. 
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Table 47: Cross tabulation of statement 3 with provision type 
Cross tabulation by type 
of provision 
5.3 I would prefer to be able to offer an alternative to a timed 
test/exam to my students 
strongly 
disagree 
disagree 
neither 
agree nor 
disagree 
agree 
strongly 
agree 
Total 
FE 
College 
count 0 4 7 19 4 34 
% within type 0% 11.8% 20.6% 55.9% 11.8% 100% 
other 
count 1 3 3 5 5 17 
% within type 5.9% 17.6% 17.6% 29.4% 29.4% 100% 
Total 
count 1 7 10 24 9 51 
% of total 2.0% 13.7% 19.6% 47.1% 17.6% 100% 
 
A higher percentage of teachers in other settings did not want to be able to offer an alternative 
to a timed test/exam than those teaching in FE Colleges. 
Table 48: Cross tabulation of statement 4 with provision type 
Cross tabulation by type 
of provision 
5.4 A timed test/exam gives everyone the same chance to show what 
maths they can do 
strongly 
disagree 
disagree 
neither 
agree nor 
disagree 
agree 
strongly 
agree 
Total 
FE 
College 
count 6 19 5 4 0 34 
% within type 17.6% 55.9% 14.7% 11.8% 0% 100% 
other 
count 4 8 1 4 0 17 
% within type 23.5% 47.1% 5.9% 23.5% 0% 100% 
Total 
count 10 27 6 8 0 51 
% of total 19.6% 52.9% 11.8% 15.7% 0% 100% 
 
Teachers in other settings were more likely to agree with statement 4 than teachers in FE 
Colleges. 
Cross tabulation of gender with experience 
Table 49: Cross tabulation of gender with experience 
Cross tabulation of gender 
and years of teaching 
How many years have you been teaching maths/numeracy to young 
people or adults? 
1 - 4 5 - 9 10 - 19 20 - 29 30 - 40 Total 
Male 
count 8 3 8 0 1 20 
% within gender 40% 15% 40% 0% 5% 100% 
Female 
count 7 7 9 3 4 30 
% within gender 23.3% 23.3% 30% 10% 13.3% 10% 
Total 
count 15 10 17 3 5 50 
% 30% 20% 34% 6% 10% 100% 
 
Appendices 
 
292 
 
The male teachers in the survey tended to have less teaching experience (55% with less than 
ten years) compared to females (47%). The most striking difference is that only 5% of males 
had more than twenty years teaching experience compared to 23% of females. 
 
Cross tabulation of age with gender 
A simple table of age against gender shows that the male teachers in the survey tended to be 
younger than the female teachers. 
Table 50: Cross tabulation of gender with age 
 Less than 44 years 
old 
44 years old or more total 
Male 12 8 20 
Female 9 22 31 
total 21 30 51 
 
Cross tabulation of age with experience 
Table 51: Cross tabulation of age and experience 
 Less than 44 years 
old 
44 years old or more total 
<10 years 
14 11 25 
>10 years 
7 18 25 
total 
21 29 50 
 
The table shows that in this sample of teachers surveyed older teachers do have more years of 
teaching experience than younger teachers.  
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Appendix 6: Examinations Matrix 
Name Looking back anxiety bad day Exam literacies; 
Time management, need 
for speed, memorising, 
understanding the 
question, showing 
working, checking answers 
Other learners Looking forward 
Lisa 
GCSE 
4th attempt 
School maths exams in Sao 
Tome were difficult, a struggle, 
I won’t pass 
Exam is always difficult. Gets 
distracted and panics: I am 
jumping jumping 
 Feels very pressured time wise 
you have to look at the clock all 
the time…time is the most 
difficult thing to manage 
Need to memorise formulas 
most of the people complain 
about the time.  'I know that 
but I can't remember it now'. 
Now I feel very confident that I 
can get most of the marks. 
Jahid 
Level 1 
Bangladesh school exam. I was 
good that time. They never tell 
you what will be in exam 
Formality of exam is difficult   Lots of people don’t have his 
experience of hard study at 
school to help them prepare 
for the exam 
Positive, not nervous, 
prepared, easy for him due to 
previous experience of hard 
study 
Omulade 
GCSE 
2nd attempt 
School exams in Nigeria were 
okay but didn’t get the grades 
she wanted because maths is a 
challenge 
A lot of tension from not 
knowing what will be in exam 
and time pressure 
Need to be in the right frame 
of mind. Some people are sick. 
let me do this quickly, quickly 
and before you know it the 
time is not on your side…far 
gone. 
Some capable people… at the 
end of the exam they didn’t do 
well because the time wasn’t 
enough and the anxiety was 
there 
When you cover it, you won't 
be scared when you get to the 
exam hall. 
Ryan 
GCSE 
Took GCSE twenty years ago 
UK but wasn’t expecting a high 
grade or even to pass 
Freeze up, mental fog, 
panicking 
Doesn’t read the question 
properly 
Makes mistakes 
In one hour, two hours out of 
one day in your life… 
represents the rest of your life.  
Need good night’s sleep, may 
be anxious 
…whenever I feel the clock is 
ticking I will not read the 
information what is in front of 
me correctly so these are just 
linguistic kind of things that I 
should really be able to 
understand…  
I don't think timed tests suit 
everybody...Some people work 
well under stress; some people 
prefer just to leave everything 
until the last minute and then 
that's where they shine.   
Getting a bit anxious due to 
fast pace of lessons and large 
amount of material 
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Name Looking back anxiety bad day Exam literacies; 
Time management, need 
for speed, memorising, 
understanding the 
question, showing 
working, checking answers 
Other learners Looking forward 
Hannah 
GCSE 
In Jamaica O level achieved an 
E grade due to personal issue 
Some people need a friendly 
face 
Personal issue lead to upset 
and couldn’t remember 
formulas 
Time limit means you are 
constrained and she likes to do 
my work and then check it 
…you have to be learning, 
retaining all these formulas… I 
am meant to be learning all the 
squares up to 15 times. Time 
limit is difficult when you have 
to show working out. 
Not everybody can take the 
time constraint limit. 
some people are really 
nervous, very very nervous and 
it all depends on whether the 
invigilator is welcoming rather 
than a rigid sergeant major! 
  
 
Concern is to understand the 
different subjects within maths 
so as to not look very vain or 
let down her teacher.  She is 
aiming for a B grade 
 
 
 
Adele 
Level 2 
GCSE F at school 
Fluked an F grade at GCSE in 
UK, didn’t revise and didn’t 
remember any methods 
Some people’s mind goes 
blank 
Daunting 
Frustrating  
 
 I take a lot longer than other 
people to do things …if I had 
extra time I'd probably get 
more marks …I can't seem to 
work at this kind of fast pace.  
We had a maths test last week 
and it was one minute per 
question … for me, that's, like, 
daunting. 
Likes to check her work and 
this takes too long in a timed 
exam 
It’s a test of memory really isn’t 
it? 
One size fits all 
I do feel with some people, if 
they had a bit longer, they'd 
achieve a higher grade and it 
seems a measure of memory… 
some people can do lots of 
revision but just the pressure of 
the test and the time, their 
mind goes blank. 
people have the knowledge but 
cos of the time and the speed 
that's not reflecting in their 
exam 
I feel this time it's different 
because I am genuinely like 
getting the maths and the 
methods and I am preparing 
and I am understanding better 
Shafiqa 
GCSE 
Was better in class than in the 
exam due to pressure to 
perform, Schooled in Iraq 
Exam will decide your future Something happened and 
friend upset in exam, 
performance affected 
Having a time limit is the worst 
thing and it is all she can think 
about 
 Not nervous, confident as she 
has done exams before 
successfully. Too much 
material 
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Name Looking back anxiety bad day Exam literacies; 
Time management, need 
for speed, memorising, 
understanding the 
question, showing 
working, checking answers 
Other learners Looking forward 
Dorcas 
Level 1 
E3 
Ethiopian school exam was 
okay but they didn’t allow 
calculator and by design there 
was not enough time to finish 
 There could be an emergency 
then you have wasted a year 
In her E3 exam she had time to 
do the easy ones first then go 
back and also had time to 
check answers. Referring to 
contexts with cultural 
references such as a brand 
name of children’s’ yoghurt; 
Something like that tricky thing 
it is really helping us to give us 
more time. 
 I am okay about maths exam 
but would like a second class 
each week 
Kwabena 
Level 2 
Level 1 
E3 
Did not finish primary school in 
Ghana. Entry 3 and Level 1 at 
MAES. I good. 
    Definitely will be okay due to 
good exam preparation in class 
from teacher 
Ana 
Level 1 
Portugal school leaving exams. 
Really hard, really high levels, 
need extra classes after school 
and to practice practice 
practice 
   Because math is maths but 
obviously the education here is 
not the same in Portugal. But 
sometimes I feel they are 
confident because they have 
kids (other learners in Pam's 
class) so they know this maths. 
Confident, it is not impossible I 
just practice, lots of practice 
Rachel 
Level 1 
Doesn’t remember school 
exams in Barbados but had a 
flow and always moved up 
each year I had a flow 
  Does not feel under time 
pressure in an exam usually as 
long as she understands the 
problem. Uses tactic of leaving 
any questions she can’t do and 
then coming back to them 
later. 
some learners might have 
additional needs they would 
need more time some might 
not be able to sit comfortable 
in a class with exam conditions, 
some might not find it 
comfortable enough; there are 
a lot of factors to consider. 
Not specifically mentioned but 
overall seems positive about 
classes and exam 
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Name Looking back anxiety bad day Exam literacies; 
Time management, need 
for speed, memorising, 
understanding the 
question, showing 
working, checking answers 
Other learners Looking forward 
Amelia 
Level 1 
GCSE D 
Fine, they were okay. Got a D 
grade GCSE in UK highest 
possible in Foundation tier 
  Getting the sum correct is 
more important than doing it 
within a time limit. 
Maths on a timed exam is a bit 
more picky in terms of the 
need to show your working 
and she needs to remember a 
specific method and layout 
But I think for some other 
children, and they've done it 
twice and they are still going to 
have to go and do it a third 
time, I think it's gonna…it could 
possibly destroy them.  I think 
it would be nice to try out 
something different. 
I’m fine with it to be honest 
Fawzia 
Level 1 
Did not finish primary school in 
Somalia. Did Level 1 National 
test in the UK and passed. 
Multiple choice format was 
easier for her. 
    Seems difficult and she need 
someone to help her.  Would 
prefer a test when she is 
confident and ready 
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Appendix 7: Themes Matrix Across Cases 
Name Educational contrast Fruitful 
interactions 
Persistence 
resilience mindset 
“Time is running out” Assessment 
literacies 
Use value 
Adele chaotic classroom at school and 
one size fits all/ now calm it is 
shocking 
  “A minute for a question” 
Moving on too fast in class 
Too slow but that’s the way it is 
Test of memory No use value in 
class maths 
Amelia   Plan for Access 
course 
Timed exams are fine as she is fast A bit more picky 
– need to show 
working 
Used maths as 
travel agent 
Ana Contrast between UK and Portugal Impact of poor 
teaching 
Role models Exams are fine as she has deep 
understanding of methods 
  
Dorcas Contrast with methods her children 
use and her own education in 
Ethiopia 
Supporting 
children 
 Needs more time in exam (due to 
language) 
Second 
language barrier 
cultural barriers 
for exam 
 
Fawzia  Needs someone 
to help her 
    
Hannah  Positive teacher 
impact 
 Time constraint You’ve stored it 
-into long term 
memory 
Use of money 
and real life 
Jahid Contrast between his knowledge at 
school and now.  Also formal 
school exams v FM 
 At L1 now planning 
L2, GCSE then 
University 
Reward for effort 
 
 
 
 Proper sitting 
exam 
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Name Educational contrast Fruitful 
interactions 
Persistence 
resilience mindset 
“Time is running out” Assessment 
literacies 
Use value 
Kwabena  Quality of her 
teacher 
Teaches her 
children and 
others 
At MAES from E3, 
L1 now Level 2. 
 Follow the 
formula 
 
Lisa School maths v adult classes  Taking GCSE for 4th 
time 
‘I panic when I look at the 
paper…I am jumping, jumping.’ 
 ‘Maths is 
everywhere in 
life’ - 
Omulade Poor schooling in Nigeria v adult ed 
in the UK 
 Need to practice 
and push yourself 
Time is not on your side   
Rachel She knows different methods from 
her kids 
Supporting her 
children 
Passed E3 and then 
2/3 years in a Level 
1 class 
If you understand it you will have 
enough time 
  
Ryan Hated school but likes adult ed   Time pressure during class and in 
exam 
One size fits all 
1 or 2 hours of one day in your life 
Memorising 
formula and 
methods 
 
Shafiqa Better student now as an adult 
than at school.  Also technology 
now available 
  Time is all she can think about and 
she gets anxious in exam 
Something will happen always 
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Appendix 8: Suggested Tasks for Making Connections Handout  
Choose from; 
Project – on anything you like that involves some maths 
Puzzle      -    tarsia puzzle using software on computers 
- Kahoot quiz;  https://getkahoot.com/   
- Number crossword; 
http://puzzlemaker.discoveryeducation.com/CrissCrossSetupForm
.asp  
Investigation – see prompt cards for ideas 
Online quiz/challenge    -   Level 1 http://www.bbc.co.uk/skillswise 
                                                         -    Level 2 https://www.mangahigh.com/login 
Poster/Cartoon – choose some maths and create a revision poster or 
cartoon to explain it 
Create questions and answers on a maths topic – for example one easy, 
one medium, one hard.  
Teach some maths to someone else – think about how you could 
demonstrate this. 
 
Evidence – how can you show each other what you have done? 
 Demonstration 
 Video of explanation 
 Created puzzle/handout/quiz 
 Written project or explanation or investigation 
• Presentation of project/investigation 
 Completed poster or cartoon 
 Screenshot of completed online task/quiz 
 Photographs 
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Appendix 9: Evidence Summary Support Sessions 
Name Manga High Skillswise – all quizzes are 
at Level 1. C is the hardest 
quiz level. 
Tarsia puzzle Poster 24 x 21 = 42 x 12 
 
15 = 10 + 5 but 
152 ≠ 102 + 52  
   
Tabitha 
5 
Pie charts with Anila 82.5% 
Gold (4 plays) 
 Good variety of 
curriculum areas 
and correct 
answers. 
Carefully planned 
questions. 
Number 
definitions with 
Anila 
Stated true and gave 
one counter example 
where it is untrue; 
65 x 72 = 62 x 75? 
She hasn’t spotted the 
exact pattern in the 
question of reversing 
the digits, she has 
swapped the units 
instead. 
 Ancestors  
Tabitha suggested 
that the minimum 
number of children 
born into the family 
would be six – her 
children and 
grandchildren. This 
would have worked 
better as a pair task 
with some 
scaffolding. 
Number of triangles 
for tarsia puzzle. 
Tabitha drew an 
array and was 
interested in the 
number needed for 
larger and larger 
puzzles.  Effectively 
she was 
investigating a 
sequence and this 
had potential but 
she was happy to 
stop at ten rows and 
finding out how 
many puzzle cards 
this would need; 
100. 
Tabitha wrote 
out a recipe for 
lemon 
cheesecake with 
cost of 
ingredients from 
Asda. Included 
weights in grams 
and vol in ml. 
Potential to 
work out total 
cost or even cost 
per slice but this 
did not happen. 
Amina 
5 
I play each for; 
Pie charts 90% 
Ratio & Prop 70% 
Scatter plots 70% 
Reverse percentage 60% 
Standard form 40% 
 
Negative numbers C: 9/10 
Decimals C: 9/10 
Place value C: 7/10 
Number symbols C: 8/10 
Percentages C with Jessica: 
7/10 
Fractions C with Jessica: 
8/10 
Number line C: 7/10 
Addition C with Jos and 
Mandisa: 9/10 
 
Fraction decimal 
percentage 
conversions with 
Jessica 
Pancake day 
poster with 
Jessica 
Showed statement is 
true through 
calculations.  Stated 
true because one 
number is doubled 
and the other is 
halved.  
15 = 10 + 5  
Showed through 
calculation that  
102 + 52 ≠ 152 
But no attempt to 
explain why not.  
NB there is no 
digital copy of 
evidence for this 
task. 
Babies estimate with 
Mandisa; 
52,560 based on 
correct calculations 
for 1 born every 10 
mins. 
Cost of one jaffa 
cake: 
First compared total 
price of ingredients 
to cost of buying a 
packet. Then 
adjusted for left 
over ingredients 
when prompted 
 
Buy or squeeze 
orange juice? 
Simple costing 
based on 
incorrect 
assumption that 
weight of 
oranges equals 
weight of juice 
squeezed. 
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Name Manga High Skillswise – all quizzes are 
at Level 1. C is the hardest 
quiz level. 
Tarsia puzzle Poster 24 x 21 = 42 x 12 
 
15 = 10 + 5 but 
152 ≠ 102 + 52  
   
Marissa 
4 
Time 72% Bronze (6 plays) 
Percentages 73% Bronze (3 
plays) 
Ratio 70% with Safiya (1 
play) 
   Worked with Safiya 
and said it was true 
for these numbers but 
gave counter example 
where it was not true; 
52 x57 ≠ 25 x 75 so 
they had seen 
reversing of digits but 
not doubling and 
halving pattern.  I 
pointed this pattern 
out but they wanted 
to move on to another 
task. 
15 = 10 + 5 
Initial 
misunderstanding 
that 152 meant 
‘double 15’ but 
Tim worked with 
Marissa and 
corrected this. 
She then showed 
through 
calculation that 
the second 
statement is not 
true. She went on 
to look at (10+5)2 
and 122 = (11 + 1) 
(11 + 1) but did 
not correctly 
multiply out 
brackets 
 Saving 10% of water 
with Safiya 
Created a three page 
handout with 
detailed ideas on 
how to save water. 
Not included 
number work or 
specifically 
responded to the 
10% in the question.  
Good literacy and 
language evidence 
here. Most of the 
information is 
copied directly from 
internet but has still 
been sifted and 
selected for 
relevance to UK for 
example. 
 
Aneesa 
4 
Pie charts 90% Bronze (1 
play) 
Time calculations 70% (1 
play) 
Percentage inc/dec 70% 
(1play) 
 
   Evidence from journal 
shows Aneesa worked 
on this task and 
showed through 
several counter 
examples that 
reversing the digits did 
not always work.  She 
didn’t spot the 
doubling and halving 
pattern 
  Cost of making 
biscuits at home. 
Researched flapjack 
recipe then cost of 
buying ingredients 
and division for cost 
of one batch. Clear 
conclusions 
presented and has 
included printed web 
pages for recipe and 
price from Tesco. 
Curtains project. 
Costing large pair of 
curtains to make at 
home buying all 
material, lining, 
hooks, tape, thread 
etc. research done in 
class and at home in 
journal and then 
written up at home 
and presented as 
booklet. 
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Name Manga High Skillswise – all quizzes are 
at Level 1. C is the hardest 
quiz level. 
Tarsia puzzle Poster 24 x 21 = 42 x 12 
 
15 = 10 + 5 but 
152 ≠ 102 + 52  
   
Mandisa 
4 
Factors and Multiples 63% 
(3 plays) 
Find percentages calculator 
60% (2 plays) 
Addition C with Jos and 
Amina: 9/10 
Speed, distance 
and time. 
Most use simple 
single digit 
numbers so can 
be done without 
a calculator. Two 
small errors 
where question 
was not clearly 
stated 
  15 = 10 + 5 
Written out 
statement in 
journal but no 
further evidence 
of investigation. 
She may have 
worked with 
Amina again on 
this (see above) 
Babies estimate with 
Amina; 
52,560 based on 
correct calculations 
for 1 born every 10 
mins. 
  
Jessica 
3 
 Addition C with Mandisa 
and Amina: 9/10 
Percentages C with Amina 
7/10 
Fractions C with Amina 
8/10 
Fraction decimal 
percentage 
conversions with 
Amina 
Pancake day 
poster with 
Amina 
     
Lola 
2 
Factors and multiples 80% 
(2 plays) bronze 
Find percentages calculator 
100% (1 play) bronze 
Ratio and proportion 
drawings 70% (1 play)  
 
Lola created a crossword 
puzzle with puzzle maker. 
She found it quite difficult 
to make up questions and 
answers had to be in 
words.  I was unable to find 
genuine number crossword 
software that allows digits 
to be entered. NB wasn’t 
tried out with class as Lola 
was absent on final day. 
Perimeter, area, 
metric conv. and 
percentage 
questions. Four 
errors that were 
not picked up all 
of the same form; 
1% of £80 was 
given as £79.20 
so should have 
been take away 
1% of £80. Or 
perhaps 1% off 
£80? 
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Name Manga High Skillswise – all quizzes are 
at Level 1. C is the hardest 
quiz level. 
Tarsia puzzle Poster 24 x 21 = 42 x 12 
 
15 = 10 + 5 but 
152 ≠ 102 + 52  
   
Earnestine 
2 
Find percentages calculator 
100% Gold (2 plays) 
Factors and multiples 75% 
(2 plays) 
Percentage Inc calc 60% (2 
plays) 
Ratio and prop drawings 
63% (3 plays) 
        
Sabiya 
1 
No log in given to Sabia for 
one session she attended 
     Started thinking 
about a project 
decorating a room in 
her home and 
researched wallpaper 
costs online.  Tim 
supported her with 
working out costs 
and how many rolls 
to buy. The little 
evidence was mainly 
Tim’s scrap paper 
explanations. 
  
Anila 
1 
Pie charts with Tabitha 
82.5% Gold (4 plays) 
        
Safiya 
1 
Ratio 70% with Marissa (1 
play) 
   Worked with Marissa 
and said it was true 
for these numbers but 
gave counter example 
where it was not true; 
52 x57 ≠ 25 x 75 so 
they had seen 
reversing of digits but 
not doubling and 
halving pattern.   
 Saving 10% of water 
with Marissa 
Created handout with 
detailed ideas on 
how to save water. 
Not included number 
work or specifically 
responded to the 
10% in the question.  
Good lit and lang 
evidence here. 
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Appendix 10: Evidence Summary Summer School 
Name Number of 
sessions attended 
(Max possible 6) 
Manga High Skillswise – all quizzes 
are at Level 1 unless 
otherwise stated 
Tarsia puzzle Poster     
Rashidi 
 
5 1 play each for; 
Pie charts 1 90% 
Percentage inc/dec 80% 
 A good range of 
curriculum areas 
Poster on Travel 
costs to the 
Gambia with a 
question on 
whether she has 
calculated group 
discount 
correctly. 
Rayowa and 
Anila wrote their 
answers on the 
poster  
Poster showing 
table of findings for 
reasons for 
attending classes at 
MAES 
15 = 10 + 5 but 
152 ≠ 102 + 52  
Rashidi made some drawings of grids 
but these were not accurate. With 
some prompting she produced area 
drawings 
How far away with £200?  She 
interpreted this as costing a 
trip and did two slightly 
different costings with travel 
tickets, hotels, taxis etc and 
spending money. 
Tahani 5 1 play for; 
Area of joined shapes 
90% bronze 
 Simple whole 
number 
calculations 
Poster on how 
we learn maths 
 Costed biscuits from home v shop. 
Used total cost of ingredients 
without taking into count any left 
over. Good proportional reasoning 
to compare total costs 
How many bicycles? With 
some support and scaffolding 
Tas came up with a plan and 
an answer based on 
population and proportion 
who own a bicycle. 
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Name Number of 
sessions attended 
(Max possible 6) 
Manga High Skillswise – all quizzes 
are at Level 1 unless 
otherwise stated 
Tarsia puzzle Poster     
Anila 4 1 play each with Mankita 
for; 
Percentage inc/dec 80% 
Ratio/prop 80% 
 Range of topics 
with Mankita 
Poster on 
investigation of 
populations of 2 
countries with 
Mankita and 
Rayowa 
17 x 48 = 34 x 24 
with Mankita 
Investigated with 
whole numbers and 
decimals.  Decided it 
was true as just 
halving and doubling 
each time. ‘the 
numbers were in the 
same pattern’ 
30% of 70 = 7-% 0f 30 
Anila created her own scenario 
about this: “yesterday I went to the 
shopping because I need some 
summer clothes. Their was 70% off 
on every clothes.”. She investigated 
with other numbers and found it was 
true; “The reasons of same answer 
because devision with the same 
number that is why coming the same 
answer.” 
 
 
 
 
 
Wind power investigation 
wrote up summary in journal. 
Largely text based but with 
sound conclusions based on 
research.  
Rayowa 5 Factors 2 plays 70% 
Polygons 1 play 50% 
Area /vol 2 plays 25% NB 
ran out of time on last 
day 
Level A addition 10/10 A range of 
topics. One 
small error and 
a few questions 
that were not 
clearly asked. 
Poster on 
investigation of 
populations of 2 
countries with 
Mankita and 
Anila but joined 
late and did not 
contribute very 
much 
Poster with 
explanation and 
example on 
fractions, ratio, 
percentages and 
negative numbers. 
  
Mandisa 3 Frequency tables 2 plays 
75% 
Factors 1 play 50% 
  Poster on 
populations 
investigation 
with Anila and 
Mankita 
Costing of biscuit 
making at home and 
bought.  Got as far 
as copying a recipe 
and listing 
ingredients. No 
prices 
Costing of making bread at home v 
buying in the shop. List of 
ingredients with prices provided. 
Then prices adjusted to reflect 
amount actually used.  
 
 
 
 
3
07
 
A
p
p
en
d
ices 
Name Number of 
sessions attended 
(Max possible 6) 
Manga High Skillswise – all quizzes 
are at Level 1 unless 
otherwise stated 
Tarsia puzzle Poster     
Mankita 3 1 play each with Anila 
for; 
Percentage inc/dec 80% 
Ratio/prop 80% 
 Range of topics 
with Anila 
Poster on 
investigation of 
populations of 2 
countries with 
Anila and 
Rayowa 
17 x 48 = 34 x 24 
with Anila 
Tried several other 
numbers including 
some that were not 
doubling and 
halving.  Decided it 
was true because 
‘the numbers were 
in the same pattern’. 
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Name Number of 
sessions attended 
(Max possible 6) 
Manga High Skillswise – all quizzes 
are at Level 1 unless 
otherwise stated 
Tarsia puzzle Poster     
Tabitha 5 Time calculations 8 plays 
64 % 
 - Poster on cost of 
different travel 
options for trip 
to London 
Investigation on 
wind energy. Good 
detail on scenarios 
but 
difficulty/reluctance 
to add numerical 
aspects. She found 
predicted wind 
speeds for 
Manchester and 
Eigg and guessed at 
how many kwh a 
30mph wind would 
produce the 
multiplied by how 
many hours the 
wind blew. 
Created two questions with more 
than one possible answer.  One 
scenario based on cost of swimming 
and one on cost of travel to London. 
 
Zahra 3 Area circle 1 play 50% 
Rotational symmetry 2 
plays 35% 
 Range of topics 30% of 70 = 70% 
of 30 
Decided it was 
true after trying 
out several 
whole number 
and decimals. 
17 x 48 = 43 x 24 
Established it was 
true through 
calculation but tried 
other random pairs 
of whole numbers 
so clearly hadn’t 
spotted pattern of 
doubling and 
halving.  No written 
conclusion. 
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Appendix 11: Evidence Mapping to ANCC and FM 
 
Support sessions  Summer school 
✓* refers to tasks completed in a pair or small group online where 
equal contribution was difficult to determine 
Tab
ith
a 
A
m
in
a 
M
arissa 
A
n
ee
sa 
M
an
d
isa 
Jessica 
Lo
la 
Earn
estin
e 
 
R
ash
id
i 
Tah
an
i 
A
n
ila 
R
ayo
w
a 
M
an
d
isa 
M
an
kita 
Tab
ith
a 
Zah
ra 
Number of sessions attended 5 5 4 4 4 3 2 2  5 5 4 5 3 3 5 3 
Number of Functional Maths statements at Level 2 (pass = 8) 3 5 4 6 1 3 2 2  4 5 5 5 3 5 3 3 
Number of Functional Maths statements at Level 1* (pass = 9) 
*As level 2 incorporates all Level 1 material I only mapped to Level 1 when the evidence 
did not meet any Level 2 elements. Thus there is no overlap or double counting by looking 
at both levels for an individual student. 
6 5 1 2 2 3 3 3  5 3 2 5 4 3 3 7 
Adult Numeracy Core Curriculum 
DfEE (2001a) 
Functional Mathematics 
(Ofqual 2011)                  
N1/L2.1 Read, write, order and 
compare positive and negative 
numbers of any size in a practical 
context 
a) Understand and use 
positive and negative 
numbers of any size in 
practical contexts;  
 
           ✓ ✓ ✓ ✓  ✓ 
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Support sessions  Summer school 
✓* refers to tasks completed in a pair or small group online where 
equal contribution was difficult to determine 
Tab
ith
a 
A
m
in
a 
M
arissa 
A
n
ee
sa 
M
an
d
isa 
Jessica 
Lo
la 
Earn
estin
e 
 
R
ash
id
i 
Tah
an
i 
A
n
ila 
R
ayo
w
a 
M
an
d
isa 
M
an
kita 
Tab
ith
a 
Zah
ra 
N1/L2.2 Carry out calculations with 
numbers of any size using efficient 
methods 
b) Carry out calculations with 
numbers of any size in 
practical contexts, to a given 
number of decimal places;  
 
 ✓        ✓ ✓ ✓ ✓ ✓ ✓   
N1/L2.3 Calculate ratio and direct 
proportion 
c) Understand, use and 
calculate ratio and proportion, 
including problems involving 
scale;  
 
✓ ✓ ✓   ✓    ✓ ✓  ✓     
N1/L2.4 Evaluate expressions and 
make substitutions in given formulae in 
words and symbols to produce results 
e) Understand and use simple 
formulae and equations 
involving one- or two-step 
operations;  
 
                 
N2/L2.1 Use fractions to order and 
compare amounts or quantities 
d) Understand and use 
equivalences between 
fractions, decimals and 
percentages;  
 
 
 
 
 ✓         ✓       
N2/L2.2 Identify equivalencies between 
fractions, decimals and percentages  ✓    ✓      ✓      
N2/L2.3 Evaluate one number as a 
fraction of another  ✓                
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Support sessions  Summer school 
✓* refers to tasks completed in a pair or small group online where 
equal contribution was difficult to determine 
Tab
ith
a 
A
m
in
a 
M
arissa 
A
n
ee
sa 
M
an
d
isa 
Jessica 
Lo
la 
Earn
estin
e 
 
R
ash
id
i 
Tah
an
i 
A
n
ila 
R
ayo
w
a 
M
an
d
isa 
M
an
kita 
Tab
ith
a 
Zah
ra 
N2/L2.4 Use fractions to add and 
subtract amounts or quantities 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                 
N2/L2.5 Order, approximate and 
compare decimals when solving 
practical problems 
   ✓              
N2/L2.6 Add, subtract, multiply and 
divide decimals up to three places    ✓              
N2/L2.7 Order and compare 
percentages and understand 
percentage increase and decrease 
 ✓ ✓ ✓ ✓  ✓ ✓  ✓  ✓* ✓  ✓*   
N2/L2.8 Find percentage parts of 
quantities and measurements ✓ ✓ ✓ ✓ ✓  ✓ ✓  ✓ ✓ ✓* ✓  ✓*   
N2/L2.9 Evaluate one number as a 
percentage of another 
                 
N2/L2.10 Use a calculator to calculate 
efficiently using whole numbers, 
fractions, decimals and percentages 
b) Carry out calculations with 
numbers of any size in 
practical contexts, to a given 
number of decimal places;  
 ✓  ✓       ✓ ✓ ✓    ✓ 
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Support sessions  Summer school 
✓* refers to tasks completed in a pair or small group online where 
equal contribution was difficult to determine 
Tab
ith
a 
A
m
in
a 
M
arissa 
A
n
ee
sa 
M
an
d
isa 
Jessica 
Lo
la 
Earn
estin
e 
 
R
ash
id
i 
Tah
an
i 
A
n
ila 
R
ayo
w
a 
M
an
d
isa 
M
an
kita 
Tab
ith
a 
Zah
ra 
 
MSS1/L2.1 Calculate with sums of 
money and convert between currencies 
b) Carry out calculations with 
numbers of any size in 
practical contexts, to a given 
number of decimal places;  
 
         ✓ ✓  ✓   ✓ ✓ 
MSS1/L2.2 Calculate, measure and 
record time in different formats 
h) Use, convert and calculate 
using metric and, where 
appropriate, imperial 
measures;  
 
 
 
 
 
 
 
 
 ✓ ✓ ✓  ✓          ✓  
MSS1/L2.3 Estimate, measure and 
compare length, distance, weight and 
capacity using metric and, where 
appropriate, imperial units 
   ✓       ✓       
MSS1/L2.4 Estimate, measure and 
compare temperature, including 
reading scales and conversion tables 
                 
MSS1/L2.5 Calculate with units of 
measure within the same system  ✓  ✓  ✓            
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Support sessions  Summer school 
✓* refers to tasks completed in a pair or small group online where 
equal contribution was difficult to determine 
Tab
ith
a 
A
m
in
a 
M
arissa 
A
n
ee
sa 
M
an
d
isa 
Jessica 
Lo
la 
Earn
estin
e 
 
R
ash
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i 
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a 
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d
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M
an
kita 
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a 
Zah
ra 
MSS1/L2.6 Calculate with units of 
measure between systems, using 
conversion tables and scales, and 
approximate conversion factors 
 
 
 
 
 
 
 
 
 
 
   ✓              
MSS1/L2.7 Understand and use given 
formulae for finding perimeters and 
areas of regular shapes (e.g. 
rectangular and circular surfaces) 
g) Find area, perimeter and 
volume of common shapes;  
    ✓             ✓ 
MSS1/L2.8 Understand and use given 
formulae for finding areas of composite 
shapes (e.g. nonrectangular rooms or 
plots of land) 
          ✓       
MSS1/L2.9 Understand and use given 
formulae for finding volumes of regular 
shapes (e.g. a cuboid or cylinder) 
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Support sessions  Summer school 
✓* refers to tasks completed in a pair or small group online where 
equal contribution was difficult to determine 
Tab
ith
a 
A
m
in
a 
M
arissa 
A
n
ee
sa 
M
an
d
isa 
Jessica 
Lo
la 
Earn
estin
e 
 
R
ash
id
i 
Tah
an
i 
A
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w
a 
M
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d
isa 
M
an
kita 
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ith
a 
Zah
ra 
MSS1/L2.10 Work out dimensions from 
scale drawings (e.g. 1:20) 
f) Recognise and use 2D 
representations of 3D objects;  
 
           ✓*   ✓*   
MSS2/L2.1 Recognise and use 
common 2-D representations of 3-D 
objects (e.g. in maps and plans) 
      ✓ ✓          
MSS2/L2.2 Solve problems involving 2-
D shapes and parallel lines (e.g. in 
laying down carpet tiles)    ✓              
HD1/L2.1 Extract discrete and 
continuous data from tables, diagrams, 
charts and line graphs 
j) Use and interpret statistical 
measures, tables and 
diagrams, for  
discrete and continuous data, 
using ICT where appropriate;  
 
 
 
✓* ✓ ✓ ✓      ✓  ✓ ✓ ✓ ✓ ✓  
HD1/L2.2 Collect, organise and 
represent discrete and continuous data 
in tables, charts, diagrams and line 
graphs 
i) Collect and represent 
discrete and continuous data, 
using ICT where appropriate;  
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Support sessions  Summer school 
✓* refers to tasks completed in a pair or small group online where 
equal contribution was difficult to determine 
Tab
ith
a 
A
m
in
a 
M
arissa 
A
n
ee
sa 
M
an
d
isa 
Jessica 
Lo
la 
Earn
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e 
 
R
ash
id
i 
Tah
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i 
A
n
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R
ayo
w
a 
M
an
d
isa 
M
an
kita 
Tab
ith
a 
Zah
ra 
HD1/L2.3 Find the mean, median and 
mode, and use them as appropriate to 
compare two sets of data 
k) Use statistical methods to 
investigate situations;  
                  
HD1/L2.4 Find the range and use it to 
describe the spread within sets of data                  
HD2/L2.1 Identify the range of possible 
outcomes of combined events and 
record the information using diagrams 
or tables 
l) Use probability to assess 
the likelihood of an outcome. 
                 
N1/L1.1 Read, write, order and 
compare numbers, including large 
numbers 
 
a) Understand and use whole 
numbers and understand 
negative numbers in practical 
contexts;  
 
 ✓               ✓ 
N1/L1.2 Recognise negative numbers 
in practical contexts 
(e.g. temperatures) 
✓                 
N1/L1.3 Add, subtract, multiply and 
divide using efficient written methods 
 
 ✓*   ✓* ✓*     ✓     ✓ ✓ 
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Support sessions  Summer school 
✓* refers to tasks completed in a pair or small group online where 
equal contribution was difficult to determine 
Tab
ith
a 
A
m
in
a 
M
arissa 
A
n
ee
sa 
M
an
d
isa 
Jessica 
Lo
la 
Earn
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R
ash
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a 
M
an
d
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M
an
kita 
Tab
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a 
Zah
ra 
N1/L1.4 Multiply and divide whole 
numbers by 10 and 100 
b) Add, subtract, multiply and 
divide whole numbers using a 
range of strategies;  
 
                 
N1/L1.5 Recall multiplication facts up 
to10 x10 and make connections with 
division facts 
         ✓        
N1/L1.6 Recognise numerical 
relationships (e.g. multiples and 
squares) 
    ✓  ✓ ✓  ✓   ✓ ✓    
N1/L1.7 Work out simple ratio and 
direct proportion 
 
e) Solve simple problems 
involving ratio, where one 
number is a multiple of the 
other;  
 
                 
N1/L1.8 Approximate by rounding b) Add, subtract, multiply and 
divide whole numbers using a 
range of strategies;  
 
            ✓     
N1/L1.9 Estimate answers to 
calculations                  
N2/L1.1 Read, write, order and 
compare common fractions and mixed 
numbers 
 
c) Understand and use 
equivalences between 
 ✓*    ✓*       ✓     
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Support sessions  Summer school 
✓* refers to tasks completed in a pair or small group online where 
equal contribution was difficult to determine 
Tab
ith
a 
A
m
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a 
M
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A
n
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sa 
M
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M
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a 
Zah
ra 
N2/L1.2 Find parts of whole number 
quantities or measurements (e.g. 2/3 or 
3/4) 
common fractions, decimals 
and percentages;  
 
✓ ✓    ✓        ✓ ✓   
N2/L1.3 Recognise equivalencies 
between common fractions, 
percentages and decimals (e.g. 50%= 
1/2 , 0.25 = 1/4) and use these to find part 
of whole-number quantities 
 ✓    ✓    ✓     ✓   
N2/L1.4 Read, write, order and 
compare decimals up to three decimal 
places 
                 
N2/L1.5 Add, subtract, multiply and 
divide decimals up to two places 
 
d) Add and subtract decimals 
up to two decimal places;  
 
✓ ✓  ✓ ✓* ✓*         ✓ ✓ ✓ 
N2/L1.6 Multiply and divide decimals by 
10, 100 
c) Understand and use 
equivalences between 
common fractions, decimals 
and percentages;  
 
                 
N2/L1.7 Approximate decimals by 
rounding to a whole number or two 
decimal places 
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Support sessions  Summer school 
✓* refers to tasks completed in a pair or small group online where 
equal contribution was difficult to determine 
Tab
ith
a 
A
m
in
a 
M
arissa 
A
n
ee
sa 
M
an
d
isa 
Jessica 
Lo
la 
Earn
estin
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R
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i 
Tah
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i 
A
n
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R
ayo
w
a 
M
an
d
isa 
M
an
kita 
Tab
ith
a 
Zah
ra 
N2/L1.8 Read, write, order and 
compare simple percentages, and 
understand simple percentage 
increase and decrease 
                 
N2/L1.9 Find simple percentage parts 
of quantities and measurements  ✓*    ✓*    ✓   ✓    ✓ 
N2/L1.10 Find simple percentage 
increase and decrease  ✓*    ✓*            
N2/L1.11 Use a calculator to calculate 
efficiently using whole numbers, 
fractions, decimals and percentages 
✓                 
MSS1/L1.1 Add, subtract, multiply and 
divide sums of money and record 
 
g) Solve problems requiring 
calculation with common 
measures, including money, 
time, length, weight, capacity 
and temperature;  
 
✓ ✓            ✓  ✓  
MSS1/L1.2 Read, measure and record 
time in common date formats and in the 
12-hour and 24-hour clock 
                 
MSS1/L1.3 Calculate using time   ✓ ✓       ✓      ✓ 
 
 
 
3
19
 
A
p
p
en
d
ices 
 
Support sessions  Summer school 
✓* refers to tasks completed in a pair or small group online where 
equal contribution was difficult to determine 
Tab
ith
a 
A
m
in
a 
M
arissa 
A
n
ee
sa 
M
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d
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R
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i 
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i 
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a 
M
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d
isa 
M
an
kita 
Tab
ith
a 
Zah
ra 
MSS1/L1.4 Read, estimate, measure 
and compare length, weight, capacity 
and temperature using common units 
and instruments 
✓                 
MSS1/L1.5 Read, estimate, measure 
and compare distance                  
MSS1/L1.6 Add and subtract common 
units of measure within the same 
system 
         ✓        
MSS1/L1.7 Convert units of measure in 
the same system 
 
h) Convert units of measure in 
the same system;  
 
✓      ✓   ✓  ✓  ✓   ✓ 
MSS1/L1.8 Work out the perimeter of 
simple shapes 
 
i) Work out areas and 
perimeters in practical 
situations;  
 
✓      ✓     ✓   ✓   
MSS1/L1.9 Work out the area of 
rectangles ✓      ✓    ✓  ✓    ✓ 
MSS1/L1.10 Work out simple volume 
(e.g. cuboids) 
 
                 
 
  
 
3
2
0
 
A
p
p
en
d
ices 
 
Support sessions  Summer school 
✓* refers to tasks completed in a pair or small group online where 
equal contribution was difficult to determine 
Tab
ith
a 
A
m
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a 
M
arissa 
A
n
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sa 
M
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d
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la 
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d
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M
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a 
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MSS2/L1.1 Solve problems using the 
mathematical properties of regular 2-D 
shapes (e.g.  tessellation or symmetry) 
 
j) Construct geometric 
diagrams, models and 
shapes;  
 
            ✓     
MSS2/L1.2 Draw 2-D shapes in 
different orientations using grids (e.g. in 
diagrams or plans) 
                 
HD1/L1.1 Extract and interpret 
information (e.g. in tables, diagrams, 
charts and line graphs) 
 
k) Extract and interpret 
information from tables, 
diagrams, charts and graphs;  
 
 
 
                 
HD1/L1.2 Collect, organise and 
represent discrete data (e.g. in tables, 
charts, diagrams and line graphs) 
 
l) Collect and record discrete 
data and organise and 
represent information in 
different ways;  
 
                 
HD1/L1.3 Find the arithmetical average 
(mean) for a set of data 
 
m) Find mean and range;           ✓   ✓     
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Support sessions  Summer school 
✓* refers to tasks completed in a pair or small group online where 
equal contribution was difficult to determine 
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HD1/L1.4 Find the range for a set of 
data 
 
                 
HD2/L1.1 Show that some events are 
more likely to occur than others 
 
n) Use data to assess the 
likelihood of an outcome.  
 
                 
HD2/L1.2 Express the likelihood of an 
event using fractions, decimals and 
percentages with the probability scale 
of 0 to 1 
                 
  
f) Use simple formulae 
expressed in words for one- 
or two-step operations;  
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Appendix 12: Adults Evaluations of Making Connections Course 
Evaluations from support sessions 
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n
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Liked most Liked least Other comments 
W
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g 
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 b
e 
in
te
rv
ie
w
e
d
 
Student A 10 10 10 10 
I liked the sessions. It allowed me 
to look at everyday maths – 
making the calculations easier – 
knowing which calculations are 
needed for a particular type of 
question 
I enjoyed the sessions, because it 
allowed me to get involved in 
different types of maths and also 
introduced me to Manga High, 
which is just what I needed. 
Really enjoyed this hands on 
learning activity – allowing me 
to understand where and why 
certain maths are being used. 
Yes 
Student B 10 10 10 9 
I like fact that I could now work 
with fractions and time 
management.  I enjoyed working 
others and learning from them 
aswell. 
Nothing really I would have loved 
it to be a bit longer than this 
time. 
 Yes 
Student C 10 10 9 10 
I really enjoyed how online quiz 
did not have a time limit.  I 
learned how to make a tarsia 
puzzle 
How some of the investigation 
question made you to over think. 
 Yes 
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Student D 10 10 8 10 
I learn working together as a 
group.  I also learned a lot of 
thing in math that I can manage 
on my own. 
  No 
Student E 10 10 10 10 
I liked the new skills and 
chalinges the most. 
There is nothing I did not like If I had the chance to do 
anything like this again would 
be more than happy to do so. 
Yes 
Student F 10 10 7 10 
The most I like was making the 
puzzle 
The whole sessions were very 
interesting 
 No 
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Evaluations from Summer School 
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or MC? Liked most Liked least Other comments 
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Student G  10 10 9 10 TT 
Making puzzles and going on 
internet questions 
  No 
Student H  10 10 10 10 MC 
I enjoined how to make your 
own puzzle which helped me 
and my child.  Online 
Mangahigh was good helps 
to improve your maths. 
I would have enjoined if we 
had more sessions and have 
more time to online 
Mangahigh 
I recommend this course and 
should continue next term.  It 
was enjoyable.  Makes you 
think how much you know 
and improve. 
Yes 
Student I  7 7 8 9 MC 
I did like every session I 
worked with different 
people as a group.  I made 
puzzle by myself. I really like 
this session. 
 No Yes 
Student E  10 10 10 10 MC 
I like making others think 
about the answers to 
questions that I asked the 
most. 
There was nothing I dis-liked I really enjoyed going to the 
making connections course. 
Yes 
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or MC? 
Liked most Liked least Other comments 
W
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Student J  10 10 10 10 TT 
The group work which 
encourages team. Making 
puzzles, ask questions, 
presenting data on a paper. 
It has been a really good 
experience. 
The over all course has been 
quite educative. 
Yes 
Student K  10 10 10 10 MC 
I like the do work with 
group.  I completed my 
challenge. 
I do not like less group. 
Because less pupil e join the 
sessions. 
I enjoyed the sessions very 
much. 
Yes 
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Appendix 13: Ethics Form 
RESEARCH ETHICS CHECKLIST                  Form RE1 
This checklist should be completed for every research project which involves human 
participants.  It is used to identify whether a full application for ethics approval needs to 
be submitted. 
Before completing this form, please refer to the University Code of Practice on 
Ethical Standards for Research Involving Human Participants.  The principal 
investigator and, where the principal investigator is a student, the supervisor, is 
responsible for exercising appropriate professional judgment in this review. 
This checklist must be completed before potential participants are approached to 
take part in any research. 
Section I:  Applicant Details 
1. Name of Researcher (applicant):  
2. Status (please click to select):  
3. Email Address:  
4a. Contact Address:  
4b. Telephone Number:  
 
Section II:  Project Details 
5. Project Title:  
 
Section III:  For Students Only: 
6. Course title and module name and 
number where appropriate 
 School/Centre: 
 
 
 
7. Supervisor’s or module leader’s 
name: 
 
8. Email address:  
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9. Telephone extension:: 3 
 
Declaration by Researcher (Please tick the appropriate boxes) 
✓ I have read the University’s Code of Practice 
✓ The topic merits further research 
✓ I have the skills to carry out the research 
✓ The participant information sheet, if needed, is appropriate 
✓ The procedures for recruitment and obtaining informed consent, if needed, are 
appropriate 
✓ The research is exempt from further ethics review according to current University 
guidelines 
✓ Where relevant, I have read the ethical guidelines of the regulatory body that is 
relevant to my discipline and verify that the research adheres to these guidelines 
Comments from Researcher, and/or from Supervisor if  Researcher is 
Undergraduate or Taught Postgraduate student: 
 
 
Section IV:  Research Checklist 
Please answer each question by ticking the appropriate box: 
 YES NO 
1. Will the study involve participants who are particularly 
vulnerable or who may be unable to give informed consent 
(e.g. children, people with learning disabilities, emotional 
difficulties, problems with understanding and/or 
communication, your own students)? 
  
2. Will the study require the co-operation of a gatekeeper for 
initial access to the groups or individuals to be recruited (e.g. 
students at school, members of self-help group, residents of 
nursing home)? 
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3. Will deception be necessary, i.e. will participants take part 
without knowing the true purpose of the study or without their 
knowledge/consent at the time (e.g. covert observation of 
people in non-public places)? 
  
4. Will the study involve discussion of topics which the 
participants may find sensitive (e.g. sexual activity, own drug 
use)? 
  
5. Will drugs, placebos or other substances (e.g. food 
substances, alcohol, nicotine, vitamins) be administered to or 
ingested by participants or will the study involve invasive, 
intrusive or potentially harmful procedures of any kind? 
  
6. Will blood or tissues samples be obtained from participants?   
7. Will pain or more than mild discomfort be likely to result from 
the study? 
  
8. Could the study induce psychological stress or anxiety or 
cause harm or negative consequences beyond the risks 
encountered in normal life? 
  
9. Will the study involve prolonged or repetitive testing?   
10. Will financial inducements (other than reasonable expenses 
and compensation for time) be offered to participants? 
  
11. Will participants’ right to withdraw from the study at any time 
be withheld or not made explicit? 
  
12. Will participants’ anonymity be compromised or their right to 
anonymity be withheld or information they give be identifiable 
as theirs? 
  
13. Might permission for the study need to be sought from the 
researcher’s or from participants’ employer?  
  
14. Will the study involve recruitment of patients or staff through 
the NHS? 
  
 
If ALL items in the Declaration are ticked AND if you have answered NO to ALL questions 
in Section IV, send the completed and signed Form RE1 to your School/Centre 
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Research Ethics Officer for information.  You may proceed with the research but should 
follow any subsequent guidance or requests from the School/Centre Research Ethics 
Officer or your supervisor/module leader where appropriate.  Undergraduate and taught 
postgraduate students should retain a copy of this form and submit it with their research 
report or dissertation (bound in at the beginning).  MPhil/PhD students should submit a 
copy to the Board of Studies for Research Degrees with their application for Registration 
(R1). Work which is submitted without the appropriate ethics form will be returned 
unassessed. 
If ANY of the items in the Declaration are not ticked AND / OR if you have answered YES 
to ANY of the questions in Section IV, you will need to describe more fully in Section V 
of the form below how you plan to deal with the ethical issues raised by your research.  
This does not mean that you cannot do the research, only that your proposal will 
need to be approved by the School/Centre Research Ethics Officer or 
School/Centre Research Ethics Committee or Sub-committee.  When submitting 
the form as described in the above paragraph you should substitute the original 
Section V with the version authorized by the School/Centre Research Ethics 
officer. 
If you answered YES to question 14, you will also have to submit an application to the 
appropriate external health authority ethics committee, after you have received approval 
from the School/Centre Research Ethics Officer/Committee and, where appropriate, the 
University Research Ethics Committee. 
 
Section V:  Addressing Ethical Problems 
If you have answered YES to any of questions 1-12 please complete below and submit 
the form to your School/Centre Research Ethics Officer. 
Project Title 
 
 
Principal Investigator/Researcher/Student 
 
 
Supervisor 
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Summary of issues and action to be taken to address the ethics problem(s) 
 
 
Please note that it is your responsibility to follow the University’s Code of Practice on 
Ethical Standards and any relevant academic or professional guidelines in the conduct 
of your study.  This includes providing appropriate information sheets and consent 
forms, and ensuring confidentiality in the storage and use of data.  Any significant 
change to the design or conduct of the research should be notified to the School/Centre 
Research Ethics Officer and may require a new application for ethics approval. 
Signed:       Principal Investigator/Researcher 
Approved:        Supervisor or module 
leader (where appropriate) 
Date:        
For use by School/Centre Research Ethics Officer: 
• No ethical problems are raised by this proposed study - Retain this form on 
record 
• Appropriate action taken to maintain ethical standards 
 
• The research protocol should be revised to eliminate the   
ethical concerns or reduce them to an acceptable level,  
using the attached suggestions  
• Please submit School/Centre Application for Ethics Approval 
(Form RE2(D)) 
• Please submit University Application for Ethics Approval 
(Form RE2(U)) 
Signed:       
Date:        
 
 
 
Retain this form on 
record and return a 
copy of section V to 
Researcher 
 
 
 
Retain this form on 
record and return a 
copy of section V to 
Researcher 
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Appendix 14: Participant Information Sheet 
Participant Information Sheet   Date:  February 2017 
Alternatives to a timed test for mathematics/numeracy              
My name is Rebecca Woolley and I am a member of staff at the University of 
Bolton.  For my PhD thesis, I am going to carry out some research and I would 
like you to take part. 
What is the purpose of the research? 
To find out what people think about timed tests for maths/numeracy. 
To develop other ways for people to show what maths/numeracy they know and 
can do. 
The research will take place from September 2015 for up to 2 years. 
Why have I been chosen? 
You have been chosen to take part in this research because you are teaching or 
learning maths/numeracy. About 30 other people may take part. 
What will I have to do if I take part?  
If you agree to take part, I will ask you some questions.  You could be asked to 
take part in one or more of; 
• Classroom sessions to develop and try out some alternative assessments 
• Focus group – about 1 hour 
• One to one interview – about 1 hour 
The questions will be about your experiences and opinions on timed maths tests, 
learning maths and possible alternative ways to assess maths.  You will need to 
spend some time outside your usual class hours to take part. 
Do I have to take part?  
No, taking part is voluntary.  If you don’t want to take part, you do not have to 
give a reason and no pressure will be put on you to try and change your mind.  
You can decide to leave at any time.   
What are the possible benefits of taking part?  
Most people enjoy the chance to give their opinions and tell their own stories. You 
may get the chance to put forward your own ideas about ways to show the maths 
you know and can do. You will also contribute to a better understanding about 
the effects of timed maths tests. 
What are the possible disadvantages of taking part? 
Some people find it upsetting to talk about their experiences with learning and 
being tested in maths/numeracy. You will need to spend time outside your usual 
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class hours to take part in this study. You will not receive a recognised 
qualification if you decide not to take the numeracy test usually available at your 
place of study. This could affect your chances of getting a job or being able to 
start a new course. Instead, you will be offered an internal certificate of 
participation that shows what you have learned and your progress in numeracy.  
If I agree to take part what happens to what I say?  
All the information you give me will be confidential and used for writing my 
PhD thesis. The data may also form the basis of articles published in academic 
journals. The data will be collected and stored in accordance with the Data 
Protection Act 1998 and will be disposed of in a secure manner.  All data 
generated in the course of the research must be kept securely in paper or 
electronic form for a period of five years after the completion of a research 
project. The information will be used in a way that will not allow you to be 
identified individually.   
  
What do I do now?  
Think about the information on this sheet and ask me if you are not sure about 
anything.  If you agree to take part, sign the consent form.  The consent form will 
not be used to identify you.  It will be filed separately from all other information.  
If, after you have taken part you want any more information about the research 
please contact me using the details at the bottom of this page.  
 
Rebecca Woolley 
School of Education and Psychology 
University of Bolton 
Work:  01204 903302    Home: 0161 8813202 
rjw2@bolton.ac.uk 
 
  
 
Thank you very much for your help 
 
 Approved by the University of Bolton research Ethics Committee 
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Appendix 15: Participant Consent Form      
 
 
